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Reports Prepared for Thirteenth Annual 

Convention 

Financial stress and serious business conditions on the railroads 
having for obvious reasons made it desirable to cancel the convention 
which was to have been held at St. Louis on May 23 to 26, 1921, 
the Executive Committee has authorized this publication of the re- 
ports of committees on subjects prepared and filed for the occasion, 
in place of the Official Proceedings which would otherwise have been 
issued. 

The object is to afford members ample opportunity to study the 
reports and be prepared to discuss them at the next convention. 

Also to make any recommendations suggested to their minds that 
will be of assistance to the chairmen in the event that they deem it 
desirable to revise or amplify their reports for the 1922 convention. 

Such recommendations should be sent in writing to the chairman 
of each committee whose address is shown with each report and will 
also be found in the revised list of members of the Association that 
is included in this book for the information of all concerned. 

Charles P. Patrick, President, 
John F. Raps, Chairman, Executive Board, 
Harry D. Vought, Secretary. 

Report of Special Committee on Investigation of 

Autogenous Welding 

Thomas F. Powers, System General Foreman, Chicago & North- 
western Railroad, 1129 South Clarence Avenue, Oak Park, 111., Chair- 
man. 

John F. Raps C. E. Elkins 

John Harthill H. J. Wandberg 

W. J. Murphy 

The purpose of this special committee was to investigate auto- 
genous welding by personal observation owing to conflicting reports 
by different members on the floor of our conventions. At first, we 
were under the impression that we should join our investigation with 
the committee of the American Welding Society and the Standard 
Boiler Code Committee of the American Society of Mechanical 
Engineers. After due consideration, it was our conclusion that the 
object of the three committees was along different lines and your 
committee decided to ascertain, by actual investigation, the results 
obtained from autogenous welding. 

Your committee has visited at least one shop on more than 25 
railroads and as many as eight shops and roundhouses were visited 
on some of the railroads. 

We found that autogenous welding for firebox repairs is used by 
every railroad visited and in most cases successfully. We do not 
believe that it is necessary to go into detail as to what is being done 
on the various roads by autogenous welding, other than to say that 
we found complete firebox with no rivets above the mud ring, patches 
collar patches around fire holes, comer patches, one-half and full side 
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sheets, one-half flue sheets and one-half door sheets, cracks, checks 
out of staybolt holes and crown sheets and combustion chamber sheets 
welded in. 

We think it is sufiicient to say your committee is satisfied from 
their investigation that, as a general proposition, autogenous welding 
of fireboxes is successful. We do not claim that there have been no 
failures in welding. We are satisfied that every railroad has had 
failures from autogenous welding, but our investigation has satisfied 
us that most of the railroads are improving their autogenous welding 
year by year; that welders are getting to understand the process better; 
that more care is used in the selection of welders; that foremen are 
very much aHve to the fact that it is necessary to properly educate 
welders and that a welder, to be successful, must be educated to make 
welds that will stand up under service. 

Your committee is satisfied that welds can be made, and are 
being made that will hold as well as the original sheet even when 
subject to the most severe strains and tests. 

Unfortunately, other welds are being made that, while they hold 
for a time, when subjected to severe tests or even under the ordinary 
working conditions of a locomotive, have failed. However, we are 
satisfied from our investigation that poor welds in the locomotive fire- 
boxes are getting fewer and fewer. 

It is our opinion that inexperienced operators, poor welding 
material and improperly prepared work have been the principal causes 
of failures in autogenous welding. It is now a recognized fact that 
welders cannot be made within a few weeks. It takes months of 
experience before an operator becomes proficient enough to be trusted 
with autogenous welding in locomotive fireboxes, and it is our belief 
that if we are to avoid failures in autogenous welding, we must keep 
the inexperienced welder out of the fireboxes. 

We quote below part of a letter written by Mr. H. H. Service, 
Supervisor of Welding Equipment on the Santa Fe Railroad, and yie 
believe, that if this practice is adopted, it will overconie some of the 
failures: 

**It is my opinion and belief that we should first prove 
that the welding in fireboxes is done efficiently and is stronger 
than the riveted seam. To illustrate to you the work which 
we are following on the Santa Fe, we are asking aU our 
welders, both oxyacetylene and electric, to make a test field 
once each month and he is given his efficiency later after the 
test specimens have been tested. When his efficiency or ten- 
sile strength is below 70 per cent., his attention is called to 
this fact and he is asked to do better. Another feature we 
are watching closely is, that when the firebox is removed for 
a renewal, we endeavor to test all parts of the old welded 
seams wherever we can secure test specimens." 

Another cause of failures in autogenous welding, is work im- 

Eroperly prepared. From our observations and discussions with various 
oiler foremen, we have agreed that it is necessary that work be 
properly prepared; that openings be neither too large nor too small, 
and above all that they be kept free from dirt. To secure good weld- 
ing, firebox sheets must h,e clean. It is a mistake to use one grade 
of welding iron for all purposes. Jobs have been done with fence 
wire, nails, scrap, metal from sheet shearing and what not, and it is 
no wonder that so many varieties of success and failures are found. 
When firebox material is specified for a firebox, tank steel shotdd not 
be used and if it is necessary to make up firebox steel to certain 
specifications, it is also necessary that any of the material used in th.e 
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repairs that go into this firebox should be just as good as the original 
firebox material, and it is our opinion that all welding wire should be 
made to specifications. 

The idea of doing anything or everything by autogenous welding 
with any kind of an operator, or any kind of welding material, or with- 
out the proper kind of supervision, is entirely wrong. Autogenous welding 
is not a divine healer. Unless good judgment is used in its application 
and as long as loose attention is given to its use, there will be con- 
flicting opinions as to its success. 

It appears that there is considerable difference of opinion relative 
to the success or failure of welding flues to the back flue sheet. Many 
roads feel that they can get greater mileage by welding their flues, 
while other roads are not so successful. The success of welding of 
flues, whether done at the time of application or after the locomotive 
has been in service for some time, in our opinion, depends on several 
conditions which must be taken into account. Some of these are: 
feed water conditions, the kind of coal used, use of injector, whether 
the firebox is with or without combustion chamber and whether or not 
water is treated. Some railroads claim to have increased their mileage 
as high as 50% with welded flues with a big reduction in engine 
failures from flues leaking; while other roads, especially in bad water 
districts, are unable to get as much mileage from welded flues as when 
they are not welded, and have a great deal of trouble with cracked 
bridges in the back flue sheets. It is sufficient to say that the weld- 
ing of flues is something that will have to be worked out according 
to local conditions. We are satisfied that there are roads which are 
running flues welded to the back flue sheet successfully. We are also 
satisfied that there are other railroads, due to water and other con- 
ditions, which are unable to run welded flues successfully. 

In conclusion, it might be well to state that your committee has 
personally inspected welding under various conditions, both in the 
roundhouses and shops, and we are satisfied that autogenous welding 
in all its varieties is a success. Were it not so, it would soon be dis- 
couraged and discontinued. The fact that it is being used and its 
use extended by most of the railroads in this country, is evidence 
that it is a good form of repair. It is economical and quick, and is 
as essential in the shops and roundhouses today as air and pneumatic 
tools. As stated above, there have been and will be failures just as 
there is good and bad riveting, caulking, etc., and we are of the 
opinion that each railroad or section of railroad will work out its own 
method of repairs based upon conditions and experience. 

Report of Committee on Topic No. 1 

DESCRIBE PRESENT AND BEST METHOD OF WELDING SAFE ENDS 

ON LOCOMOTIVE TUBES: IRON END TO IRON BODY; STEEL 

END TO IRON BODY; STEEL END TO STEEL BODY; SHAPE 

AND LENGTH OF SCARF AND FLUX IF USED; RESULTS 

OBTAINED BY APPLYING SAFE ENDS WITHOUT 

SCARFING; DEGREE OF HEAT NECESSARY TO 

OBTAIN BEST RESULTS IN WELDING, AND 

ADVISABILITY OF HAVING A PYRO- 

METER ON WELDING FURNACE 

P. J. CoNRATH, Boiler Tube Expert, National Tube Co., 4414 
Michigan Avenue, Chicago, Chairman. 

J. A. DOARNBERGER ALFRED P. StIGLMEIER 

In submitting report on the above subject, and as Chairman of 
this committee, in making composite report, I have therein embodied 
the substance of individual reports by the other committeemen, as well 
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as information gathered by the Chairman during the year in visiting 
the large railroad shops throughout the country and his past personal 
experiences. 

We will first take up the welding of safe ends in the regular way 
which is in vogue in most of the large railroad shops, viz: the oil 
furnace, roller and hammer welders. It seems to be the consensus of 
opinion of the committee that no difficulty is experienced in welding 
iron to iron, steel to steel, iron to steel, or vice versa. In this con- 
nection I wish to say, however, that where steel is being welded to 
iron, it is good practice to give the iron somewhat of a lead in the 
heat, as steel will weld very readily up from 2500° to 2600° P., and 
iron fuses nicely at about 2800° to 3000°. This can be very readily 
done when heating the tube and opening it to receive the safe end; 
then return to furnace immediately and it will have about the re- 
quired lead in heat over the steel. If the tube should be placed in the 
nre with both iron and steel cold, I believe it to be good practice to 
set the material in the furnace so as to give the iron the benefit of 
the heat. With this practice there should be no trouble in welding 
steel to iron, or vice versa. 

The committee seems to be somewhat divided on the scarfing of 
safe ends. A large number of shops are welding safe ends onto tubes 
without scarfing, with very good results. The committee, however, 
recommends that the sharp burr be taken off the outer edge of the 
safe end before inserting it into tube; otherwise when being rolled 
down in welding the sharp edge cuts in and thereby weakens the 
wall of the tube, causing the tube in some cases to break off. It is 
my opinion that the scarfed safe end makes the smoother weld, 
providing the scarf is properly made; about 3^ inch in length and at 
the thinnest end to be not less than ^ inch thick, instead of scarfing 
them down, as we find in a good many cases, to a feather edge. It 
is the further opinion of the committee that it is not necessary to use 
flux in welding, the reason being that in a good many cases dirt and 
foreign matter become mixed with the flux, and when it is applied to 
the metal prevents cohesion, and the result is a defective weld. Tf 
the flux can be kept perfectly clean there seems to be no objection 
in the use of it. A very fine sand is being used in some places and, 
it is claimed, with very good results. If, however, the welding 
qualities of the material are right, and the furnace constructed so that 
it will properly heat the material, there should be no trouble in weld- 
ing without the flux. 

Investigating complaints of trouble experienced in the welding of 
safe ends, we find that this can be attributed mostly to one or two 
things, or both — ^improper construction of the furnace and the roller 
welding machine not being speeded up to the revolutions necessary to 
make a quick and sound weld. The roller welding machine should 
have a speed of not less than 450 revolutions at the fly wheel. The 
material being of a very light wall, it cools very rapidly, and therefore 
must have quick action for fusing. In our opinion, some of the trouble 
complained of is due to the oil burners being set so that they play 
directly upon the material to be heated; especially is this a fact in 
short furnaces. Where the oil is of a very good grade and light there 
seems to be no trouble in properly heating the material, but when the 
oil is dirty and of a heavy grade proper combustion will not take 
place in the short distance. The results are that where specks of this 
oil strike the metal along the line of the weld the material will not 
amalgamate; the result is a defective weld. The burner should be 
placed so that it will not blow directly upon the material; better at 
right angles, either top or bottom. In some cases I have found that 
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they mixed heavy crude with kerosene oil; this brought about better 
combustion and better results were obtained from the furnace. The 
heavy oil clogging the burner, causes the temperature to fluctuate, and 
the material is wasted in the furnace without being given the proper 
degree of heat for welding. The temperature of the furnace should 
be kept above the welding heat; if possible, 300° to 400**, and it is 
the opinion of the committee that it is necessary to use a pyrometer 
only in cases where the desire is to establish the proper heat for weld- 
ing. This, however, is not necessary with an experienced flue welder, 
as his eye will readily detect the proper degree of heat for welding, 
and the pyrometer should only be used as a matter of education. 

Welding safe ends by the electrical spot welding machine, in the 
opinion of the committee, will eventually supersede the present method. 
Mr. John Doamberger, a member of this committee, for the benefit 
of the Association, has made a number of tests, both as to cost, quality 
of material, and strength of welds. He states that the average con- 
sumption of current is about 20,000 watts, or in other words, 20 kilo- 
watts. In considering the cost the current is one cent per kilowatt 
hour delivered to the machine, and would cost about 20 cents per hour 
for current. Mr. Doarnberger claims that he can turn out about 85 
flues per hour, which "would make the cost per flue about J^ cent for 
current. To operate this machine, however, it is necessary to have 
available alternating current, 60 cycle, with 110 or 120 volts. They 
will not operate on direct current. These machines will operate very 
satisfactorily, however, over a wide range of voltage. The present 
machine at the Roanoke, Virginia, shop, Mr. Doarnberger states, has 
a minimum of 170 and a maximum voltage of 300, and under these 
conditions it is commercially possible to put them on any lighting or 
power circuit that may be available, providing the current is generated 
m a standard apparatus, or purchased from any ordinary lighting com- 
pany operating under conditions as found in the average town. When 
tubes are welded by the electrical spot welder it is not necessary, 
according to reports and information gathered, to test them before 
applying to the boiler, as there is less than one per cent, of leakage 
found in tubes welded this way when under the hydrostatic test. The 
Norfolk & Western Railroad now has in service approximately 280,960 
tubes welded by this method, 152,000 being welded in 1919, and no 
failures are reported. The Union Pacific Railroad is welding about 60 
tubes per hour. . It claims to have over 700,000 in service, and only 
two service failures out of this number, those that failed being in 
service more than three years. 

In connection with the electrical spot welder, I find tubes and safe 
ends being chamfered to about 30° at the Omaha shop and when the 
safe end is inserted there is a lap of about A inch, and this, in my 
opinion, is the better method; or, I would prefer it over the butt- 
welded, because if the material carbonized and broke off at the weld, 
after going into service, it would drop into the boiler. On the other 
hand, if it is lapped there is less liability of the tube breaking off 
from the safe end completely, and in this way would cause less damage. 

At the Atchison, Topeka & Santa Fe shops I found the most up- 
to-date electrical spot welding machine, which has a roller attachment 
on the machine, the tube being heated and rolled down without 
moving from the machine to the roller, as is the practice in other 
shops where the spot welder has no roller attachment. These people, 
however, are using the machine mostly for reclaiming, welding from 
six inch to 10 inch and about 35 or 40 tubes per hour. Of course, 
you will readily understand that the handling of the longer pieces 
takes up the time. 



Average 37,921 ?i lbs. 
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Following is the strength of new 2Ji inch tubes without a weld: 

37,820 lbs. 
37,770 lbs. 
38,030 lbs. 
38,030 lbs. 
38,030 lbs. 
37,800 lbs. 

Coke Welded 
31,130 lbs. 
36,380 lbs. 

37 060 lbs* \ Average 33,236 ?i lbs. Efficiency 87%%. 

321550 lbs! 
33,930 lbs. 

Electrically Buttwelded 
31,290 lbs. 
37,240 lbs. 

38'770 lbs* I Average 34,020 lbs. Efficiency 90.6%. 

33^450 lbs*. I 
30,350 lbs. J 

The chairman of the committee has also conducted a test with 
12 electrically spot welded two inch tubes which proved to have an 
efficiency of over 90% of the strength of the metal. 

In conclusion, I wish to say that in most large shops — ^with the 
present method of furnace, roller and hammer welding — ^two men are 
employed in the welding, one piecing up and the other welding. In 
this way the tube is not allowed to cool off and it takes less time to 
heat; you might say brings about continuous welding. I find that in 
most up-to-date shops they claim to weld about 50 tubes per hour, 
some places, however, are doing even better than that. 

Report of Committee on Topic No. 3 

WHICH IS THE BETTER CROWN STAY FOR THE DIFFERENT 

CLASSES OF LOCOMOTIVES; THE STAY SCREWED INTO THE 

CROWN SHEET WITH THE TAPER AND RIVETED OVER; 

OR THE BUTTON HEAD CROWN STAY? 

Lewis Nicholas, Jr., General Boiler Inspector, C. I. & L. Rail- 
way, Lafayette, Ind., Chairman. 

T. F. Powers J. J. Mansfield 

Up to several years ago, the crown stay generally used on the 
radial stay fireboxes was of the button head type. The more general 
use of oil as fuel in fireboxes demonstrated the need of a crown stay 
without as much bulk and of a smaller head than the button head 
type. This was due to the large amount of iron used in the head 
of the button type of bolt becoming over-heated and crumbling away, 
due to the extreme temperature of the fire in an oil burning firebox. 

In most cases when the button head bolt was used in oil burning 
fireboxes, they could not be maintained. The heads on the bolts 
crumbled and. broke away in pieces, leaving the crown bolt in weakened 
condition. 

The riveted head bolt with a taper was then generally adopted on 
most oil burning fireboxes and was generally a success. Due to the 
success of the hammered head bolt in oil burners and the fact that 
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it was much easier to apply and maintain, it was then adopted on 
some roads as a standard for coal burning locomotives as well as those 
burning oil. 

The only objection that can be raised against the use of the 
hammered head bolt with taper, used as crown stay, is the fact that 
it is not as strong as the button head bolt. Answering this objection, 
it may be said, that in the first place, it will have to be admitted that 
the hammered head bolt with a taper is of ample strength imder 
ordinary working conditions; that is, with water over the crown sheet, 
as it will stand from 18,000 to 20,000 pounds before pulUng through 
the crown sheet and under ordinary conditions, all the bolt is called 
upon to stand with 200 pounds pressure with a spacing of 4 x 4 inches 
is 3,200 pounds. The only time the strength of the bolt can be ques- 
tioned is when the sheet becomes overheated, and it is well known 
that the button head type of bolt will not hold up the crown sheet 
when it becomes overheated. Then the only question to be con- 
sidered, is how much longer will the button head type of bolt hold 
than the hammered head bolt with a taper when the crown sheet is 
overheated, bearing in mind that it is questionable whether we want 
the sheet to hold until the plates are badly overheated and soft, or 
prefer to have them let go as soon as possible after the water gets 
below the high point of the crown sheet? 

This should bring out some debate in the discussion of this paper, 
as we have all seen some very bad explosions with both types of bolts. 

In order to reduce the amount of iron in the fire, some roads 
made it a practice on all oil burning locomotives, to drill off one-third 
to one-half the head on the button head radials when they were used 
in the crown sheet. This was not a success as it still left a large 
amount of iron and like the full button head bolt, crumbled and left 
the bolt in a weakened condition. Before adopting the hammered 
head radial with a taper, the road with which the chairman of this 
committee is connected, made some tests which in part are as follows: 



Test No. 


Condition 
of Pull 


Where 
Broken 


Kind of 
Head 


No. Lbs. 


Remarks 


1 


Cold 


Head pulled off 


Button head 

with H head 

drilled off 


23750 


Plate dished K 


15 


Cold 


Bolt broke 3 ft. 
from head 


Full button 
head 


29510 


Plate dished H 


4 


Cold 


Head pulled 
through sheet 


Hammered head 

with taper IH' 

in 12* 


19400 


Plate dished A 


14 


Cherry red 


Head pulled off 


Pull button 
head 


7100 


Plate dished A 


7 


Cherry red 


Head pulled off 


Button head 

with H he&d 

drilled off 


7730 


Plate dished ^ 


11 


Cherry red 


Head pulled 
through sheet 


Hammered head 

with taper 1}4' 

in 12* 


2900 


Plate dished A 



All of the above te sts, with the exception of those made cold, were 
made with the heat as near the same temperature as it was possible 
to get them, that is, about a cherry red. It can be seen that as long 
as the sheet is cold the hammered head type of bolt is of ample 
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strength and even when the sheet is cherry red, it takes 2,900 pounds 
to force the plate from the bolt. If, as in most cases, it has been 
found necessary to adopt the hammered head bolt with a taper on 
oil burning locomotives, (and from all we are able to learn, these are 
the only bolts which can successfully be maintained in an oil burner.) 
We believe that the whole thing can be summed up in the phrase, 
"that what is sauce for the goose is sauce for the gander," and that 
this type of bolt if used in an oil burning locomotive should certainly 
be a good thing in a coal burner. 

We would recommend for the following reasons the adoption of 
the stay screwed into the crown sheet with the taper and riveted over. 

1. That it is of ample strength. 

2. It is easier to apply than the button head on account of being 
tapered. 

3. Less work is needed to replace on account of the rank taper 
in firebox; can be cut free in roof sheet and in firebox, and 
driven clear of crown sheet, thereby avoiding a lot of extra 
work cleaning broken ends off of crown sheet, where, in a 
great many cases, bodies of bolts become fast between braces 
and cannot be removed. 

4. Easier to get tight and does not strip, can be pulled up tight 
regardless of the angle of the sheet. 

5. Gives little or no trouble in service, while the button head 
type of bolt leaks very easily, and when it does leak it is 
hard to caulk, and if not caulked properly is wedged away 
from the sheet, making it necessary to renew the bolt. 

6. Gives a cleaner crown sheet both on the water and fire sides 
of the sheet, and does not collect dirt- and cinders as does the 
button head, and gives a more even head surface. 

7. Can be manufactured at less cost than the button head stay. 

8. Gives a saving in tool bills, both in making of bolts and in 
reaming and tapping, as the one tap and reamer can be made 
to do for three or four diameters. 

9. Can be carried in stock threaded at both ends ready for use. 

In applying the hammered head radial with taper, we would sug- 
gest that the first five rows of radials in the center of the crown 
sheet from the back flue sheet be applied without the taper. This 
weakens the high point of the crown sheet and in case of low water, 
probably would let go by bagging and pulling out these few bolts 
while the rest of the crown sheet with the taper radial stay would 
hold. 

Report of Committee on Topic No. 4 

HOW CAN THE DETERIORATION OF FIREBOXES BEHIND 
GRATE BARS BE ELIMINATED? 

C. E. Elkins, General Foreman Boilermaker, Missouri Pacific 
Railroad, 1212 West 11th St., Little Rock, Ark., Chairman. 

John J. Orr C. F. Petzinger 

The most active agent of corrosion behind grate bars is sulphurous 
acid gas produced from the sulphur in the coal which is converted 
into sulphuric acid in the presence of moisture in the cold . 

The principal reasons for this condition are poorly constructed 
grate bars and supports and ash pan hanger sheets, together with 
leaky mud ring rivets and staybolts, side bars and supports being so 
constructed that they hold the coal and cinders against the side sheet 
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and the moisture from the leaky staybolts or rivets soon causes the 
sheet to deteriorate. 

To prevent this condition, the grate bars should be constructed 
to fit up tight against the side sheet on top and should also have the 
top of bar made at an angle of 45° instead of flat on top. This will 
have a tendency to keep the coal from going down behind the bars. 
There should also be all the opening possible between the sheet and 
bars at bottom to allow any coal or cinders that might work down 
from firebox to fall on through. 

If this practice is carried out and the mud ring rivets and the 
staybolts are tight, no great amount of trouble wiU be experienced 
from deteriorated side sheets. It is also a good plan when the grate 
bars are removed to have the side sheets thoroughly cleaned and 
painted with a heavy coat of rust proof paint. 

Report of Committee on Topic No. 5 

WHAT IS THE CAUSE OF BOILER SHELL CRACKING THROUGH 

GIRTH SEAM RIVET HOLES? IS THERE ANT WAT IN 

WHICH THIS CAN BE OVERCOME OR THE TIME 

OF RUPTURE PROLONGED? 

Andrew S. Greene, General Foreman Boilermaker, Big Four 
System, 3209 East 16th St., Indianapolis, Ind. Chairman. 

William A. McKeown T. W. Lowe 

Your committee respectfully submits the following for your con- 
sideration: 

One member of the committee after 45 or 50 years experience 
can only recall 10 boilers which failed when the boiler shell cracked 
circumferentially. Five were locomotive boilers which cracked through 
the rivet holes at the external lap, two cracked through the rivet 
holes at internal lap, and one through the main plate at the abutment 
of the lap. Two returned tubular boilers cracked through the rivet 
holes of the external lap. These boilers all developed cracks ranging 
in length from three to four feet, extending about equal distances to 
each side of bottom center line. 

The locomotive boilers had double riveted girth seams and the 
tubular boilers single riveted girth seams. The girth seams in all 
boilers which cracked did not become defective because of a low factor 
of safety as they had factors in excess of that prescribed by both the 
governments of the United States and Canada. Not one of these 
cracks resulted in the explosion of the boiler. 

The other two members of the committee, after making inquiries 
and observations from numerous railroads, find very few boiler shells 
cracking through the girth seam rivet holes and what has come to 
their attention was due to carelessness in preparing the sheets for 
riveting. 

It must be quite clear to all of us that the plates in the steam 
^ace on the locomotive boiler must expand to a greater extent than 
tne water space of the shell of the boiler, and the difference in the 
expansion between the top and bottom of shell in the locomotive type 
of boiler is dependent on the temperature of the steam at the top 
and the water below. 

At first it would be thought that the top of the boiler would 
fail in advance of the bottom, but this is not so, because expansion 
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is occurring equally and normally over every unit of its length, whereas 
the lower shell is subjected to a higher tension of stress brought about 
by the expansion of the top, which stress the bottom cannot equal 
because of its low temperature. This in our opinion, causes the crack- 
ing of the shellplate through the girth seam rivet hole and the shell 
of the boiler, usually starting at the bottom. 

It is our opinion that the rivet hole should be drilled in the 
girth seam and sheets properly prepared for riveting , and other improve- 
ments, which would quicken circulation such as applications of feed 
water with top checks located at the top of the boiler and at a dis- 
tance from the fire; feed water heaters to raise the temperature of the 
feed water; automatic feed water regulation with regulators which 
would supply and keep the water as near as possible at a normal 
working level under all conditions. Also keep the expansion pads that 
secure the boiler to the frame free. Allowing the boiler to breathe 
and move freely in the frame will often prolong the rupture. 

In our opinion with such improvements in general use on boilers 
the differential between the expansion of top and bottom of the shell 
would become more normal, with a reduction in the number of failures 
and the cracking of rivet holes in the girth seam, and the time of 
rupture be prolonged . 

Report of Committee on Topic No. 6 

WHAT IS THE BEST TYPE OF SIDE SHEET TO BE APPLIED TO 
NARROW AND WIDE FIREBOXES OF LOCOMOTIVES; DE- 
PRESSED, CORRUGATED, VERTICAL, LONGITU- 
DINAL OR STRAIGHT? 

C. R. Bennett, Boilermaker Foreman, Pennsylvania System, 
1821 Market St., Logansport, Ind., Chairman. 

J. P. Malley William F. Fantom 

This matter was taken up with all concerned on July 13th, 1920, 
and regret to say that no one except J. P. Malley was heard from. 
He has covered the subject thoroughly on every point and in accord 
with my views and consideration in the following: 

Depressed, corrugated, vertical or longitudinal side sheets have 
been manufactured to overcome short life of sheets, cracks and de- 
fective and leaky staybolts without success; therefore, we recommend 
that straight side sheets be maintained wherever possible and in 
following this practice, locomotives be equipped with side sheet in the 
same manner as when received from the mill, free from all strains to 
which the sheet would be subject in the manufacture of the others 
referred to above, as well as having a locomotive boiler that can be 
washed clean. 

Report of Committee on Topic No. 8 

OXY-ACETYLENE WELDING 

D. A. Lucas, Prime Manufacturing Co., Railway Exchange, 
Milwaukee, Wis., Chairman. 

H. J. Wandberg Thomas Lewis 

After careful investigation your committee submits the following: 
We are satisfied that welding done by the oxy-acetylene process 
can be successfully and substantially done and give perfect satisfaction 
and service, with great help and saving in repairing and in main- 
tenance and construction of steam boilers.* 
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Care should be taken to see that a competent man is assigned to 
the welding; a man that is known to understand the nature of 
welding, and has been tried and tested out before he is put on a job 
of welding; that is, to stand a constant pressure as in a boiler weld. 

It came to our observation that a foreman boiler maker who was 
responsible for a number of welding operators doing firebox or boiler 
welding and a lot of miscellaneous welding of different parts, picked 
his welders for his boiler welding, and at no time was a welder. Put 
in a firebox to do welding that had not been tried and tested out on 
several test pieces, made of boiler iron, and had them tested or pulled 
to determine the quality of the weld. 

If the tests justified putting this welder on firebox or boiler weld- 
ing, he was started out under the direction of an older and experienced 
welder who stayed with him through the job. 

We find that successful welding has been done on all stayed 
portions of the boiler. It is not necessary to enter into details here 
as this subject has been before the Association several times and all 
are acquainted with different kinds of welding. 

We wish to call attention to an article from the Boiler Maker and 
the Railway Mechanical Engineer entitled "The Status of Autogenous 
Welding." "Tests on Welded Pipe" appeared in the August, 1920, 
issue and "The Status of Autogenous Welding" in the July issue. 
These tests were made since our last meeting in May, 1920. 

We feel justified in recommending oxy-acetylene welding as one of 
the best known methods of repairing and building boilers. 

Report of Committee on Topic No. 9 

ELECTRIC WELDING 

H. H. Service, Supervisor of Welding, A. T. & S. F. Railway, 
308 Jefferson St., Topeka, Kan., Chairman. 

I. J. Pool I^. W. Clark 

1. The responsibihties of good welding depend largely upon the 
skill and experience of the operator. 

2. The use of welding electrodes that have the approved chemical 
contents or elements which will give the best tensile strength condi- 
tions may require, should be adopted for this purpose. Another 
important point is that welding electrodes which are to be used on 
firebox welding should have even flowing qualities; that is, the globules 
of metal should flow from the point of electrodes to work in a steady 
stream, so as to not interfere with the skill of the operator or the 
functions of the electric arc. The efficiency of the operator should be 
fully determined before he is allowed to perform any welding in loco- 
motive fireboxes by having him weld specimens at least once each 
month as shown in sketch 1. The welded specimens should be for- 
warded to the engineer of tests who will test same for tensile -strength. 
The efficiency of the welded specimen should be at least 75% of the 
firebox steel used, before operator is allowed to do any firebox welding. 

It is important that good judgment should be exercised in assign- 
ing operators to autogenous welding in fireboxes. 

3. Another important feature is that no piece of work should 
be welded unless it is properly prepared. That is, all seams should 
be beveled as per sketch 1 and should be thoroughly cleaned, free 
from grease, rust, scale and other foreign substances. It is very 
essential that the weld be made on bright clean metal and that this 
condition must be preserved throughout the entire welding operation. 
The use of a roughing tool as shown in sketches 2 and 3, or a sand- 
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blast machine, may be used for cleaning purposes. All seams should 
be carefully fitted and beveled to 45 degrees, not allowing more than 
% inch or less than -ff inch space at the bottom of the V as shown 
in sketch lA, and can be determined by use of a gauge. 

If opening at the bottom of the V closes to less than A inch, 
the welder should stop and have it chipped to the standard opening. 
Under no conditions snould the plate be burned with the cutting blow 
pipe to enlarge the opening, unless it is going to be chipped afterward. 
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The following is an approximate comparison of the cost of labor 
between applying an electric welded three piece Mikado firebox and 
riveted box of same type. 

Electric Welded Firebox 



Laying out firebox wrapper sheet with templet complete. 
Punching wrapper sheet 

Laying out flue sheet complete 

Punching flue sheet complete 

Punching door sheet complete 

Flanging flue sheet under press 

Flanging door sheet tmder press and door hole by hand. . 

Rolling wrapper sheet 

Sheering wrapper sheet 

Sheering flue sheet 

Sheering door sheet 

Burning flange on flue sheet 

Burning flange on door sheet 

Chipping flue sheet for welding 

Chipping wrapper sheet for wdding 

Chipping door sheet for welding 

Fitting firebox for wdding •. 

Electric welding in door sheet and flue sheet complete. . . . 

Total 



No. 




Rate 


No. 


of 
Men 


Hour 


of 
Hours 


1 


.90 


5 


2 


, .85 


9 


.62 




2 


/ .90 


7 


.62 




2 


; .85 


5 


.62 




2 


/ .85 


3 




.62 








.90 




4 


{ 


.67 
.67 
.67 
.90 


1 


4 


' 


.67 
.67 
.67 


2 


2 




.85 


3 


.62 




2 


/ .85 


1 


.62 




2 


/ .85 
.62 


H 


2 


/ .85 
.62 


H 




.90 


^ 




.90 


M 




.85 


3 




.85 


5 




.85 


2H 






[ .85 




3 




.62 
.62 


4 


1 


.90 


28M 











Cost 

of 
Labor 



$4.50 
13.23 

10.64 

7.35 

4.41 

2.91 

5.82 

4.41 

1.47 

.74 

.74 

.45 
.45 
2.55 
4.25 
2.13 
8.36 
8.36 

25.65 

$100.06 



To get the best results possible be sure to 
SPECIFY 
FORSTER'S LOCOMOTIVE CEMENT and then 
see that you get It. It costs little, if any, more than 
the inferior kinds and costs MUCH LESS when re- 
sults are considered. 
Forster Paint & Mfg. Company, Winona, Minn. 
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For riveted firebox. The operation is approximately the same 
after eliminating the welding and adding the following: 



Laying out of rivet holes in flue sheet 

Laying out of rivet holes in door sheet . . . . 
Laying out of rivet holes in wrapper sheet . 
Punching rivet holes in wrapper sheet . . . . , 

Punching rivet holes in flue sheet 

Ptmching rivet holes in door sheet 

Counter sinking rivet holes 

Reaming rivet holes and changing bolts . . 



Riveting firebox. 



Corking firebox inside and outside . 
Total 



No. 


] 


Elate 


No. 


Cost 


of 


per 
Hour 


of 


of 


Men 


Hours 


Labor 


2 


/ .90 


IH 


S2.28 


\ .62 






2 


/ .90 


IH 


2.28 


.62 






2 


/ .90 


2 


3.04 


.62 






2 


/ .85 


2 


2.94 


.62 






2 


/ .85 


2 


2.94 


.62 






2 


/ .85 


IH 


2.21 


.62 






2 


/ .85 


2 


2.94 


.62 






2 


' 


f .85 

[ .62 

.85 


5 


7.35 


4 




.85 


5 


14.70 


\ .62 
.62 












1 


.85 


6 


5.10 










$45.78 



Cost of Laboi— Riveted firebox $120. 19 

Cost of Labor — Electric welded firebox 100 . 06 

Saving of welded box over riveted box 20. 13 

Welding of Complete Fireboxes 

All sheets should be beveled on rivet line from the fire side as 
shown, and plates should be fitted into mud ring, held together with 
strong backs or clamps about every 12 inches in order to hold the 
plates in perfect line. The sheet should then be tack welded between 
each of the clamps, these tacks being from two to three inches wide. 
After this operation has been performed, clamps should be removed 
and intermediate spaces welded. Do not remove firebox from. the ring 
until after the welding has been completed. All seams should be 
reinforced 20% thickness of the firebox sheet on the fire side and 
when it is possible to do so, seams should be reinforced on the water 
side approximately 10%, especially on the crown sheet. 

All welding should be started at the bottom of each intermediate 
space and finish at the top of seam. For all firebox work current 
values from 100 to 125 amperes will give the best results when prop- 
erly handled by the operator using a ^ inch diameter electrode. The 
cost of welding firebox seams per lineal foot is 90 cents for labor, 
material and current. 
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The sheet should be bolted to mud ring after ft has been properly 
beveled and fitted to place. Staybolts may be applied except the rows 
adjacent to the seam which is to be welded. All horizontal seams 
should be held in place with stmt bolts and tack welded every 12 or 
14 inches. Then weld intermediate spaces alternatinE from the center 
space to space at either ends. Vertical seams should be tack welded 
similar to horizontal seams. After being tacked start welding at the 
bottom space and finish at the top space. Current values for suc- 
cessful welding on this operation are the same as for firebox welding 
described in sketch Nos. 4 and 4-A. 
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Sketch 4-A 
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/^aCJf Stf£-£T. s/n£ SH££r 



Sketch 6-A 





Firebox Sheet Knuckle Patch 

AS Per Sketch 
Preparation for this patch may be 
followed as outlined for the welding of 
half side sheets or door sheet. The use 
of strut bolts can be applied to hold the 
patch in line when necessary, while same 

IS being tack welded. All strut bolts should be removed 'after the patch 
is welded into position. Under no circumstances should knuckle 
patch be less than 12 inches from the crown sheet. 

Weld the horizontal seam first, then tack weld flanged sheet to 
wrapper sheet. Remove all strut bolts and weld intermMiate spaces, 
workmg from the bottom on either side of patch upward, finishing 
at top. 
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Sketch 6-A 
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'weld before 
'yino sunflowen 



The aiaie mffhed fo £e used H> r^air cracH-af sfaybe/f 
helea in firebox sheets, where nef more than 6 aunf/eners 
are necessary fo cemnleh repairs, and rrof more fhan^, 
SunfioNers. m/// be joined h>aefhsr. This system may 

be used in mem shea osnerol repairs - sunflouers 
nof to exceed 3' in diameter 



£kctric Md/'n^ of 5unf /oners and Cracks 
in Fire boy Jheets- 

Sketch 7 

Repairing Small Portions of Side Sheet When Thev 
Become Defective 
When the defective portion does not extend over six staybolts re- 
pairs can be made as per instructions on sketch No. 7, which gives 
verj^ efficient results. When the defective portion is larger it is then 
advisable to use methods as shown on sketch 7-A, by removing the 
defective portion and applying a patch of an elUptical or circular 
shape. In preparing the patch sufficient metal should be allowed so 
that when the patch is dished H to H 'uch in the center the opening 
at seam should not be more than yi inch wide at the bottom of "V 
and not less than A inch. The patch should be held in place by 
strut bolts and tack welded on the right or left side; then weld this 
seam of patch before the opposite side is tack welded, so as to allow 
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the patch to draw in one direction. After this has been completed 
allow it to cool before starting on the opposite side. By so doing 
you have only one contraction on patch. All welding should be per- 
formed from the bottom upward. Should the defective portion of 
side sheet extend down to mud ring rivets, apply patch as per sketch 
7-B, welding operations same as outlined for sketch 7- A. Should the 
defective portion be at a location as shown in sketch 7-D, seam may 
be applied as per line "A." 

Should the plate at corner of fireboxes become defective and it is 
necessary to remove a portion of side sheet and door sheet it is advis- 
able to apply a patch to both sheets as per sketch 7-E. 





Sketch 7-A 
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Should it be necessary to make repairs according to sketches 8, 
8-A and B, the preparation should be followed as outUned for the 
methods of sketch 6 and 6-A, welding same from the fire side of 
sheetes and reinforcing same on the water side. 
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Method of Welding Patch on Front of Crown Sheet 
Should it be necessary to repair the front portion of crown sheet 
as shown in sketch 9, prepare same for weldinE as outlined in sketches 
4-A and B. A very important feature about this welded seam is 
that the front point adjacent to the flue sheet should be finished on 
the flat side of firebox at least 12 to 14 inches below the highest point 
of crown sheet. 
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Welding of Seams 

Should the seams become defective and cause considerable trouble 
repairs can be made with electric arc process as shown in sketches 
10 and 10-A. 

By removing defective portion of flange which is giving trouble 
through the back of rivet holes, bevel sheet 45% and tack weld same 
every 12 inches; then weld intermediate spaces. The weld should 
not be any thicker than flange of sheet and taper to a point and 
weld the old rivet hole solid as shown in sketch. 
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Welding of Flubs in Back Flue Sheet 
It is very important that when applying copper flue ferrules to 
flue sheet, to see that when set and rolled tKey do not project out on 
the fire side ot sheet so that when the flue is applied the copper will 
not project under flue beads. After flues have been set in the regular 
manner very good results may be obtained by welding them aftec the 
flues have received the second working. That is, if tne locomotive is 
allowed to work its regular turn until the flues are to be reworked the 
second time, this allows the flues and flue sheets to get a good setting. 
By so doing it also allows the grease to be burned off of sheet. 

After the flues are worked the second time, sheets should be 
thoroughly sand blasted and proceeding with the welding operation, 
the top row of flues should be welded first, the second row next, and 
so on until the entire flue sheet has all the flues welded to it. It 
is very essential that the welding should be started at the bottom ot 
the flue and work upward and the weld finished at top of flue to secure 
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>n thia operation that the flowing qualities 
3st important and should be given a great 
deal of consideration. The heat values on this operation vary wndely 
and the operators should use their best judgment according to con- 
ditions. 

Care should also be exercised on the part of the operator not to 
ajjply an excessive amount of metal. If he should do so the metal 
will overheat and crack and cause a great deal of trouble. If it should 
become necessary to re weld a leaky flue which has been welded 
previouslj^, all the old metal or weld should be removed and the flue 
worked tight into the sheet, after which it should be sand blasted 
and welded as formerly described. 
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Report of Committee on Topic No. 10 

LAW 

George W. Bennett, District Inspector, I. C. C, 15 Kent St., 
Albany, N. Y., Chairman. 

John Winterstein A. N. Lucas 

Your committee recommends the adoption of the following addition 
and amendment to the Constitution and By-Laws: 

ARTICLE XVIII 
Life Membership 

Sec. 1. Any member who has been active for ten consecutive 
years shall be ehgible to life membership. 

Sec. 2. Not more than one per cent, of the total membership 
shall be made life members in any one year. 

Sec. 3. The executive board shall decide upon the merits of all 
applicants. 

Change present Article XVIII to Article XIX. 



Report of Committee on Topic No. 11 

ADVANTAGES AND DISADVANTAGES OF TREATED WATER 

T. P. Madden, G. B. I., Missouri Pacific Railroad, 6947 Clayton 
Ave, St. Louis, Chairman. 

George Austin E. W. Young 

Your committee submits the following report as a result of in- 
vestigations of the subject assigned. 

Introduction 

In an address before the New York Railroad Club on April 20, 
1917, and the Western Society of Engineers at Chicago, on April 29, 
1920, it was estimated that an average of 625,000,0(K),000 gaUons of 
water are used on American railroads each year and of this amount, 
450,000,000,000 gallons are used by locomotives for making steam. 
Following these figures a little further and taking two pounds per 
thousand gallons, which is a conservative average of the amount of 
scale usually found in water supplies, we have the total amount of 
900,000,000 pounds, or 450,000 tons of scale annually going into our 
locomotive boilers, the greater part of which, unless removed by 
chemical treatment, will adhere to the tubes and sheets. 

Approximately 60,000 engines are using this water which would 
mean an average of 1,500 pounds of scale per engine. This would be 
equivalent to a coating of about one-eighth inch on the tube and 
sheets of a Mikado type locomotive. A conservative average would 
cause a five per cent, fuel loss which would amount to an annual total 
of 15,625,000 tons of coal in addition to the short life and leaky flues, 
staybolts, and fireboxes with the incident great expense and loss of 
engine time. These figures will show that the condition and quality 
of the water used by locomotives is of great concern to the railway 
managements in general, and to the master boiler makers in particular. 

Quality 

But very few good boiler waters are found naturally and the rail- 
road is indeed fortunate where these possibly can be secured. The 
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proper development of such supply warrants considerable expense as it 
assures constant good performance in boilers with the elimination of 
the cost and uncertainty of any treatment. 

Water is secured from wells and surface supplies such as streams 
and lakes. The quality of the well waters varies considerably, even, 
at times, in wells of close proximity. The well waters as a rule are 
clear, but similar to the mythical purity of the sparkling spring water, 
this clearness in most cases conceals unexpected troubles in the shape 
of dissolved injurious, incrusting salts. Fortunately, chemistry has so 
developed that the amount and extent of their properties can be 
accurately determined by short laboratory tests and it is no longer 
necessary in the development of new suppHes to have the engineer 
wire back to the dispatcher from the next station that water is good 
and then find it necessary to renew the flues in a few months. Although 
the dissolved solids are low, streams at most times carry enough 
sediment and dirt so that there is visible evidence of portending 
trouble and care is taken accordingly. It is the clear waters that 
should warrant investigation. 

The common constituents carried by water are generally known 
as "lime," "gyp" and "alkali." The "lime" refers to the carbonates 
or soft forming scale; "gyp" is applied to the sulphates or hard scale, 
and "alkali" to the miscellaneous dissolved salts, mainly sulphate and 
chloride of sodium which do not precipitate at ordinary boiler water 
concentration. A detailed description would involve a lengthy report 
in itself and is not within the province of this report. 

Treatment 

A perfect boiler water is one which will allow the tubes to run 
the full government amount with but a white wash coating of scale, 
and will cause no delays to locomotives attributable to water condi- 
tions, with but minimum attention at terminals. Where impossible to 
obtain naturally this condition can be approximated by proper treat- 
ment as has been conclusively demonstrated. There is no question 
concerning the advisability of removing the scale with its correspond- 
ing trouble, chemically, thereby conserving labor and material for 
more important needs as well as securing the numerous attendant 
benefits m the improved locomotive performance. The character and 
type of treatment is necessary to be settled locally and is more a 
question of comparative costs. It should be followed up by a depart- 
ment especially organized and responsible for this work if best results 
are to be uniformly obtained. 

Interior treatment by means of boiler compounds were probably 
the first method of water treatment. These undoubtedly accomplished 
efficient results in many cases. There is no "cure-all" for boiler 
troubles, and it is usually inadvisable to put into boilers promis- 
cuously, compounds of a secret composition except under the direction 
of a chemist. All compounds have the universal disadvantage of pre- 
cipitating the scaHng solids in the boiler and making a sludge tank 
out of the locomotive. 

Soda ash, the commercial carbonate of sodium, is probably the 
most common chemical used as a scale preventive. Its action is on 
the "gyp" or hard scale and similar to the action of boiler compounds 
throws down the scale as sludge which can be blown out of the boiler. 
Several large western railroads have obtained remarkable results by 
the treatment of water in wayside tanks with this material alone 
and following up the results with chemical tests to see that proper 
amounts are used regularly. The increased flue mileage has been very 
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marked. It has also been found a big help where used in predeter- 
mined amounts direct into boilers or engine tanks at terminals. The 
disadvantage is the tendency to induce foaming from the suspended 
matter thrown down in the boiler. It has also caused some disfavor 
where it has been used without chemical direction in greater or lesser 
amounts than necessary with the corresponding foaming troubles or 
lack of scale removal. However, experience has shown that very 
efficient results can be secured under competent direction. 

Complete treating plants give the most efficient and satisfactory 
means oi handling bad water propositions. In these the scale and 
injurious impurities are removed and settled or filtered out and a 
good clear, soft water given to the locomotives. The only disadvan- 
tage in this method of treatment is the high initial expenditure, but 
this is warranted in most cases by the large return on the investment 
in decreased fuel consumption, increased life of flues, staybolts and 
fireboxes, reduction in necessary repairs, and increased availability of 
locomotives with the attendant improved performance. Results from 
complete plants have not come up to expectations in some instances, 
but this has been found due to the fact that there was a belief that 
the initial expenditure and installation of the plant would settle all 
difficulties, whereas the correct and uniform operation is the real 
problem which requires regular supervision and attention. It has been 
found best to equip an entire engine district rather than isolated 
stations; but on the other hand, so much scale in the bottom of a 
treating plant instead of on the flues and sheets is so much trouble 
avoided. 

Treatment of water for its foaming qualities is usually in the 
engine tank with an anti-foaming compound, which is essentially a 
weak acid emulsion of castor oil so prepared that it will mix uniformly 
with the cold water in the tank. It is prepared on some railroads by 
their chemical department, but in most instances, it is purchased as a 
proprietary compound. It is within the province of this Association 
to call attention to the danger in the use of crude or mineral oils for 
this purpose on account of the large amount necessary to check foam- 
ing and the liability of formation of oil scum on the hot sheets, which 
is much more injurious than scale of many times the thickness and 
may result in bagged sheets. 

In connection with water treatment as well as railroad water 
supply in general, it may be well to call attention to the advisability 
of having the responsibility for the quality and condition of a railroad 
water supply centered in one department which should work in close 
co-operation with the mechanical, engineering, maintenance and opera- 
ting departments, and so co-ordinate the work that the utmost advan- 
tage is taken of all conditions, and with constant and effective 
supervision remarkable results are assured. 

Economies 

With the advent of the heavy type of power and the large invest- 
ment involved, the importance oi continuous availability of the loco- 
motives has been accentuated. The brick arch, superheater units, and 
front end rigging have made work on flues more difficult and requiring 
longer time. The advisability of so treating the water as to eliminate 
leaky conditions and avoid tying up this machinery, is generally 
recognized. Even the best of boiler work cannot eliminate engine 
failure on the road due to leaks, whereas experience has shown that 
by water treatment this is but one of the numerous advantages. 
Much has been said concerning the increase in foaming from the use 
of treated water and this argument is frequently advanced against 
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such improvements. By proper treatment of the water in correctly 
designed softening plant there is but little if any increase in foaming 
tendency while with compound of soda ash treatment, this tendency 
can be minimized by judicious use of blow-oflf cocks without detriment 
to the performance of the locomotive. Attention is often called to the 
evident fuel loss from hot water wasted in blowing off, without con- 
sideration being given to the much greater saving that is being made 
by the removal of the insulating scale from the heating surfaces, 
which far outweighs the slight blow-off loss, in addition to making the 
large boiler maintenance savings. 

A questionnaire was submitted by the committee to the genera 
boiler inspectors of the leading railroads and 10 answers were received 
covering experience and results on most of the territory in this country 
with the exception of the southeastern section. It appears that the 
northeastern section is not greatly troubled with water quality, but in 
the central and western sections waters of extremely bad quality for 
boiler purposes are frequently encountered and treatment has been 
applied with good restdts. 

The following is a list of the questions submitted with a summary 
of the answers immediately following the respective question: 

Q — Do you use treated feed water in your territory; if so to 
what extent? 

Answers show that waters are treated from occasional application 
of compounds to as high as 50% of regular treatment. There are 125 
complete on the Santa Fe, 78 on the Great Northern, 73 on the 
Missouri Pacific, while some roads have occasional plants and others 
have complete equipped engine districts. 

Q — Do you treat feed water to prevent formation of scale, corro- 
sion, or foaming? 

This developed that in most cases water was treated to remove 
the scale and in some instances corrosion. Four of the 10 reported 
all three. 

Q — Is treatment applied to wayside tanks or by direct injection 
into boilers? 

Where water is handled by the complete treatment, this is done 
in wayside tanks. In some cases of well developed soda ash treat- 
ments the chemical is added to wayside tanks. The C. B. & Q. has 
about 50 per cent, of its water treated by this method; the Wabash, 
118 plants and development is under way on the Frisco and Alton. 
Some compounds are applied direct to engine tanks immediately after 
washouts and others to the engine tanks. In some cases soda ash 
treatment is handled in a similar manner. 

Q — Do you find that water treatment increases or decreases the 
mileage between washouts? 

Eight of the 10 replies indicated an increase while two advised no 
change. Where muddy water is treated or soft scaling waters there 
should be an increase in mileage. Where very heavy "gyp" waters 
are softened with soda ash or compounds the alkali salts are increased 
to such extent that more frequent washouts are required unless care 
is taken in blowing off. 

Q — What, if any, has been the increased life of flues, staybolts, 
and fireboxes since the adoption of treated water? 

This increase varies from 15 to 300 per cent., depending on the 
character of the raw water. It appears that by proper treatment of 
the water no difl&culty is encountered in obtaining the full government 
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allowance in the life of flues, and in cases where but eight to 12 
months Ufe was formerly secured the increase to three and four years 
makes a very considerable showing. 

Q — Do you notice any increase or decrease in the pitting of flues 
or boiler plates since the adoption of treated water? 

The answer to this question showed some variation and it would 
appear that considerable pitting is being encountered. However, on 
the railroads where complete plants have been installed throughout 
entire engine districts, we are advised that the decrease in pitting has 
been very marked. 

Q — Do you notice any increase or decrease in the deposits of 
scale on the heating surface, and do you get the impression that the 
general performance of the locomotive is better or worse on account of 
the use of treated water? 

The replies were all in accord in advising of a marked decrease 
in scale deposits and better performance of the locomotives. In com- 
plete plants the scale should be practically removed before the water 
IS delivered to the boilers if plants are properly operated, so that in 
such cases a marked decrease is assured. With soda ash treatment 
a large part of the scale is precipitated as mud and is blown out so 
that it will not show up on the tubes and sheets. Advice in one case 
of compound treatment was that scale was much thinner but harder 
and more difficult to remove. The only case of no improvement in 
locomotive performance was where treatment caused increase in foam- 
ing tendency of the water. 

Q — What are benefits as well as injuries from using soda ash 
direct through the tank of locomotives? 

The use of soda ash is a cheap method of reducing the scale 
troubles and where properly used m correct amounts will greatly 
decrease scale deposits. However, it has the disadvantage of leaving 
sludge in the tank and accentuating the foaming tendency of the 
water with the corresponding complaints from engine crews. 

Q — Have you any experience with mechanical devices for purifying 
boiler feed waters, either before or after they are taken into the 
tenders? 

No experience given. 

Q — ^To what extent, if any, does the use of treated water decrease 
the time of locomotives at terminals? 

The use of properly treated water materially reduces the time of 
engines at terminals in direct proportion to the decrease in leaky 
conditions with the elimination of the caulking and other boiler re- 
pairs. This, of course, varies with the quality of the raw waters and 
makes a large saving in some instances while others are not so marked. 
Where an increase is obtained in mileage between washouts, this is an 
additional factor. 

Q — What is the approximate cost of treating water per thousand 
gallons by methods employed on your line? 

Replies showed a variation of from two to 14 cents, but costs 
were not based upon the same conditions. A chemical analysis of 
the water will show the amount of chemicals necessary for treatment 
and the cost can then be readily calculated for individual points from 
current market prices. 

Q — Will the saving, if any, in cost of boiler repair due to the use 
of treated water more than offset the cost of treatment? 

The replies where full treatment or soda ash was used were in 
accord that the saving would much more than offset the cost of 
treatment, estimates being as high as 200 per cent. In two cases 
where compounds were in use there appeared to be some question. 
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Q — Are your locomotives equipped with blow-oflf cocks; if so, how 
many and where located? 

Number of blow-off cocks varied from one to three. The favorite 
location appeared to be on each side near front mud ring comer. 
However, several were located in the throat sheet and two in the R. B. 
comer connected with perforated pipe along mud ring. 

Q — What are your instructions to engineers and others in regard 
to use of blow-off cocks? 

The instructions as a rule called for short and frequent blow-off 
while on the road with longer periods at terminals. Long blow-offs 
should be avoided. Blow-off cocks should not be used whife injectors 
are working and preferably while throttle is closed. 

Q — ^Are blow-off cocks used while on the road, and at terminals? 

RepHes indicated both are desirable and generally in effect. 

Q — What are your instructions as to method of manipulating 
blow-off cocks with a view to removing the greatest amount of sludge 
from boiler and blowing away the least amount of water? 

Answer to this question was brought under No. 14 with reference 
to short blow-off with throttle closed and injectors off. 

Q — What provisions have been made on your road and at the 
terminals in the way of blow-off boxes or otherwise to facilitate the 
use of blow-off cocks? 

Many terminals have been equipped with blow-off boxes while 
convenient locations only are selected for blowing off on the road. 

Q — ^Are the operating devices of the blow-off cocl^ so arranged 
that they can be operated from the cab? 

It was generally agreed that this feature was very desirable and 
had been put into effect in many cases. The tendency appears to be 
to make such connections. 

Q — Does the use of treated water increase or decrease injector and 
boiler valve trouble? 

There was some variation in the replies to this question, some 
advising increase and others decrease. n cases where water is prop- 
erly treated throughout entire engine district there appears to be a 
decrease in injector trouble. Where water is improperly treated or 
raw and treated water is mixed, as well as in the case of straight soda 
ash treatment, there seems to be an increase of this trouble. 

Q — What, in your opinion are the disadvantages of treated water? 

The only apparent disadvantage to treated water brought out is 
the tendency to increase foaming and if treatment is properly done 
this is held at a minimum. Quoting from one report which appears 
to fully cover the situation: 

"By the proper method of treating water, there can be 
no disadvantages over untreated. It is quite necessary after 
treating plants have been installed to place them under the 
charge of some department, and arrange for periodical in- 
spections of the plants and check of the treatment. Results 
cannot be obtained by installing treating plants and depend- 
ing on the man in charge for the proper treatment of the 
water." 

As information on this subject, it is desired to submit a mono- 
graph by Mr. E. W. Young, giving facts which should prove of value. 

We wish to take this occasion to thank the members who were 
so considerate as to take the time and trouble to aid the committee 
by returning their valuable replies to our questionnaire, and it is hoped 
that the discussion will bring out the results of the experiences of 
other members and prove a valuable addition to the available informa- 
tion on this subject. 
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APPENDIX A 

By E. W. Young, General Boiler Inspector, 

Chicago, Milwaukee & St. Paul Railway. 

Water is said to be hard when it does not easily make a lather 
with soap; and on analysis such water is found to contain limestone 
in solution, principally either the carbonate or sulphate of lime or the 
carbonate or sulphate of magnesia. 

When such water is kept heated to 212 degrees F. the carbonates 
are deposited as scale, as they are in a tea kettle; and if the water is 
kept heated to the temperature of a steam boiler, say from 300 to 
400 degrees F., the sulphates also are deposited as scale. 

If such scale is allowed to accumulate in a boiler the first effect 
is that the flues get hotter (they must get hotter to drive the heat 
through the scale into the water), and expand tight in the flue sheet, 
so that a moderately hard water does not make a boiler leak. But if 
the scale gets thicker than about a half inch, the iron will soon burn 
and be ruined. 

On the other hand, if, while the flues are coated with scale and 
are hot and tight in the flue sheet, either soda ash, or tank water 
containing carbonate of soda (alkali water), or even the best of pure 
soft water, be admitted to the boiler, the scale will commence to 
loosen and drop off, the flues will cool and shrink in the flue sheet 
and begin to leak. This is the most common cause of boiler leaking, 
though of course, there are others such as unequal heating due to 
dirty fires or to a blower on a spotty fire, or several other causes. 

This loosening of scale from the flues, and its becoming fine, is 
also the common cause of foaming. Because the scale can be loosened 
by soda ash or soda water (alkali water) there has been a general 
belief that soda in water causes foaming, but when it was found that 
the boiler foamed when the scale was loosened by pure soft water it 
became evident that it was the fine particles of scale suspended in 
the water which caused the foaming; and we now know that about 10 
pounds of fine scale or sludge in a boiler will make the best of waters 
foam; and we also know that we can carry water with 400 grains of 
soda per gallon without foaming if the boiler is absolutely clean. 

Pitting, grooving, and other forms of corrosion are now known to 
be the result of electrolytic action between spots in the flues or sheets 
of different chemical composition, or different hardness, or even different 
strain; but the electromotive force is so small that the currents cannot 
flow in anything like pure water (a poor conductor) but only in water 
containing more than 30 grains per gallon of some electrolyte like 
sodium chloride (common salt) or sodium sulphate (Glauber's salt.) 
And the strangest discovery of all is that a few grains of caustic soda 
or soda ash, added to the water, will prevent the pitting. As good 
an illustration as anyone can want is to be seen in the wells at Aber- 
deen, S. D. The hard water from 1,300 feet down has about 100 
grains per gallon of sodium sulphate and eats well casing so fast that 
a well lasts only four or five years, but the softer water from 1,100 
feet down, has about 100 grains of sodium sulphate and also 25 grains 
of sodium carbonate and has no action whatever on the well pipes. 

W.hen water is treated cold, it cannot usually be softened lower 
than three grains per gallon, sometimes five or six grains, but it will 
come down to two grains on heating. A little of this comes out in 
the injector and sticks, the remainder comes out in the oiler as a 
soft sludge and tends to foam after about 20,000 gallons have passed 
through the boiler, unless it is handled with care. 
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The injector, branch pipe and check can be kept as clean as new 
by treating the water with a little sulphate of iron in the treating 
plant, but this prevents the use of caustic soda or carbonate of soda 
to obviate pitting by deep well waters. 

SuiiImary 

1. Ordinarily lime and soda ash and sometimes sulphate of iron. 
Lime takes out carbonate hardness, soda ash sulphate hard- 
ness, and iron sulphate the part that tends to clog the in- 
jector. 

2. Most of the waters require per thousand gallons five pounds 
of hydrated lime costing three cents and four pounds soda ash 
costing seven cents, or a total of 10 cents per thousand gallons 
for chemicals; some cost only half that much, but some, more. 

3. Properly treated water will not cause foaming after the boilers 
are freed from scale, if only they are blown out a few seconds 
at intervals of an hour or so. 

4. We treat to prevent scale, leaking and corrosion. 

5. Improperly treated water will increase injector trouble: prop- 
erly treated water will eliminate it. 

6. Properly treated water nearly doubles the mileage between 
washouts, except in the case of deep well waters which niust 
be changed to prevent too great concentration of sodium 
sulphate or chloride. 



Jin Mtrnxivium 



TRIBUTES TO THE LATE BENJAMIN F. SARVER, J. B. BEST 

AND JOHN T. NEARY 

The following Memorials to deceased members were filed for the 
1921 convention by .committees named by the President. 

TO THE LATE BENJAMIN F. SARVER 

The Master Boiler Makers Association records with great sorrow 
and keen regret the loss of a highly esteemed member and official 
sustained in the ending of the life of Benjamin F. Sarver of Ft. Wayne, 
Ind., Boilermaker Foreman of the Pennsylvania System for 27 years 
and in its service for more than 39 years, who passed from earth , 
July 23, 1920. 

As one of the earliest members of this organization he had from 
its inception evidenced a lively concern in everything that tended to 
promote its growth and usefulness, and in the welfare of his fellow 
members. 

In committee work and as a member of the Executive Board for 
six consecutive years, he was ever zealous, active, earnest and the 
personification of loyalty. 

His merit in this regard was a reflex of what he was to the rail- 
road company he so long and ably served, and to the community in 
which he lived. In every instance it commanded and received well 
deserved recognition for fidelity, uprightness and purity of life and 
character. 

His broad vision, generous nature, genial disposition and kindly 
courtesy were distinctive characteristics of a worthy and well qualified 
man invested with th^ natural faculty of winning and retaining the 
good will and firm friendship of all who knew him. 
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In honoring him as it did this Association honored itself and his 
wise counsel and intelligent co-operation will be long remembered and 
often missed. 

Our loss is great but that of his widow and sons is greater. In 
appreciation of this we respectfully tender them in their bereavement 
tne fullest assurance that words can express of our deep and sincere 
sympathy, and that we individually and collectively desire to be per- 
mitted to share their affliction. 

J. H. Smyth, Chairman 
c. f. pet7jnger 
Harry F. Welden 

Committee. 

TO THE LATE J. B. BEST 

Whereas, It has pleased Almighty God in His infinite wisdom to 
call from our midst our associate member, Mr. J. B. Best, who died 
February 28, 1920, be it 

Resolved, that we his fellow associates, while deeply mindful of 
our loss, extend to his beloved wife and relatives our heartfelt sym- 
pathy and pray that Almighty God may help and comfort them in 
their bereavement: Be it further 

Resolved, that a copy of these resolutions be sent to his family 
and spread upon our minutes of the meeting. 

J. J. Davey, Chairman 
H. J. Scrolls 
Thomas Burdett 



TO THE LATE JOHN T. NEARY 

It having pleased our Heavenly Father in His infinite wisdom to 
remove from our midst, Mr. John T. Neary, who died March 12, 
1921, be it 

Resolved, that we his associates, extend to his bereaved wife 
and family our heartfelt sympathy and pray to God, to comfort and 
console them that they may bear their trials with fortitude. Be it 
further 

Resolved, that a copy of these resolutions be sent to his family 
and spread upon the minutes of the meeting. 

J. J. Davey, Chairman 
h. j. scholls 
Thomas Burdett. 
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MEMBERSHIP LIST 



IMPORTANT NOTICE TO MEMBERS 

Those whose names do not appear in this list will understand that 
they are in arrears for dues to and including 1921, and are suspended 
from membership until the amount due is paid as provided by the 
penalty clause of the Constitution and By-Laws, official notice having 
been mailed to their last known address. 

If your name is wrongly spelled or the address given is not cor- 
rect, please notify the Secretary at once that errors may be corrected 
in Index Card system which has been installed in place of a book 
record. Also kindly give immediate notice of any future change in 
your title, business connection or post office address. 



HONORARY MEMBERS 

Duntley, J. W., Union League Club, Chicago, 111. 

Duntley, W. O., 1416 Michigan Ave., Chicago, 111. 

Lape, Charles F., Scully Steel & Iron Co., 104 Stimson Block, Los 

Angeles, Cal. 
McManamy, Frank, Manager, Division of Liquidation Claims, U. S. 

R. R. Administration, Washington, D. C. 
Pratt, E. W., S. M. P., C. & N. W. Ry., 215 N. Park Ave., Oak 

Park, 111. 

ACTIVE MEMBERS 

Ainslie, P. C, F. B. M., Canadian Pacific Ry., 1158 1st Ave., N. W., 

Moosejaw, Sask., Canada. 
Akins, A. A., F. B. M., C. G. W. R. R., 115 E. Isabelle St., St. Paul, 

Minn. 
Albert, Jacob, Asst. B. F., C. & W. I. R. R., 6721 Peoria St., Chicago, 

111. 
Albrecht, F. H., B. F., Mobile & Ohio R. R., 407 S. 16th St., Murphys- 

boro. 111. 
Albrecht, J. A., F. B. M., N. Y. Central R. R., 40 Hubbell Ave., 

Buffalo, N. Y. 
Anderson, Andrew, Cuba Ry., Camaguey, Cuba. 
Anderson, J. A., Gen. F. B. M., Industrial Wks., 216 N. Madison 

Ave., Bay City, Mich. 
Andrich, Fred, B. F., A. T. & S. F. Ry., General Delivery, Amarillo, 

Tex. 
Ardis, L. T., Foreman, Boiler Dept., P. B. & W. R. R., 225 W. 30th 

St., Wilmington, Del. 
Armshaw, Herbert, Boiler F., C. P. Ry., General Delivery, Nelson, 

B. C. 
Ashback, Joseph O., Box 224, Deer Lodge, Mont. 
Atkinson, William B., F. B. M., M. & N. A. R. R., 319 Vine St., 

Harrison, Ark. 
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Austin, George, G. B. I., A. T. & S. F. Ry., 6 Devon Apts., Topeka, 

Kans. 
Bader, Cornelius, F. B. M., M. C. R. R., 737 Military Ave., Detroit, 

Mich. 
Badger, R. L., Supv. Boilers, Erie R. R., c/o C. James, Mech. Supt., 

Hornell, N. Y. 
Bailey, G. G., F. B. M., N. Y. C. R. R., 120 Lake Shore Ave., 

Toledo, Ohio. 
Barnes, W. R., Chief B. I., C. of G. R. R., 563 Oak St., Macon, Ga. 
Batchm^n, F. A., F. B. M., N. Y. Central R. R. 1421 Krau St., 

Elkhart, Ind. 
Baty, C. E., Mech. Rep., Perolin Co. of Am., 2502 W. Travis St., 

San Antonio, Texas. 
Baumann, C. J., F. B. M., N. Y. N. H. & H. R. R., 305 Howard 

Ave., New Haven, Conn. 
Bayer, Fred, F. B. M., P. C. C. & St. L. Ry., 410 St. Clair Ave., 

Columbus, Ohio. 
Beck, John F., F. B. M., G. R. & I. R. R., 426 Thomas St., Grand 

Rapids, Mich. 
Becker, J. B., G. B. M. F., So. Pacific Ry., 1435 Hopkins St., Berkeley, 

Cal. 
Beland, Arthur J., G. F. B. M., Chicago Jet. R. R., 7346 Kenwood 

Ave., Chicago, 111. 
Bell, W. D., F. B. M., Southern Ry., 4325 Ave. B South, Birming- 
ham, Ala. 
Bennett, C. R., B. M. F., Penn. R. R., 1821 Market St., Logansport, 

Ind. 
Bennett, G., Foreman, Boiler Shop, Penn. R. R., P. O. Box 382, 

Verona Pa 
Bennett, G. w!, Dist. Insp., I. C. C, 15 Kent St., Albany, N. Y. 
Berrey, Frank E., F. B. M., Erie Railroad, 5315 Julia Ave., Cleveland, 

Ohio. 
Berry, John, Boiler Insp., Grand Trunk R. R., 172 Fern Ave., Toronto, 

Ont., Canada. 
Bieser, C. J., Boiler Foreman, St. L. & S. W. R. R., 216 Gold St., 

Tyler, Texas. 
Billington, Matthew, F. B. M., B. R. & P. R. R., 72 Central Ave., 

E. Salamanca, N. Y. 
Blaney, R. J., B. M. F., C. & N. W. Ry., Norfolk Shops, Norfolk, 

Neb. 
Bleick, W., G. F., G. H. & S. A. R. R. Shops, El Paso, Texas. 
Bliss, George, F. B. M., N. Y. C. R. R., New Durham E. H., New 

Durham, N. J. 
Blount, Frank C, F. B. M., Southern Ry., 1101 N. 23rd St., Rich- 
mond, Va. 
Boersig, H. F., B. M. F., S. P. & S. R. R., 1206 W. 15th St., Van- 

couver iVash 
Bolman, H. E., Asst. F. B. M., C. & O. I. Ry., 12 N. Brownell St., 

Peru, Ind. 
Bono, Calvin M., Boiler Foreman, C. M. & St. P. R. R., Box 721, 

Molindge, S. D. 
Borneman, L., Gen. F. B. M., C. M. & St. P. Ry., 1121 Selby Ave., 

St. Paul, Minn. 
Bove, Jas., F. B. M., N. Y. C. R. R., Brewster, N. Y. 

Bower, William G., F. B. M., C. & N. W. R. R., 4206 Washington 

Blvd., Chicago, 111. 
Bowes, C. H., Insp., N. Y. C. R. R., 401 Elm St., Jersey Shore, Pa. 

Brandt, John A., Gen. Boiler Insp., N. Y. O. & W. R. R., 343 North 
fc^St., Middletown, N. Y. 
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Brennan, John, F. B. M., Gt. N. R. R., 1315 E. Grand Ave., Everett, 

''^^ash 
Bresette, R. B., B. M. F., C. & N. W. R. R., 649 8th Ave., Clinton, 

Iowa. 
Bfewer, James D., F. B. M., Tenn. Central R. R., 1506 Elmwood Ave., 

Nashville, Tenn. 
Brooks, W. A., Gen. F. B. M., Penn. R. R., 1604 Chester Ave., 

Wellsville, Ohio. 
Brown, A. E., G. F. B. M., L. & N. R. R. Shops, South Louisville, 

Ky. 
Browning, C. H., F. B. M., G. T. Ry., 53 Cherry St., Battle Creek, 

Mich. 
Browning, Percy, B. M. F., P. R. R., Shops, Canton, Ohio. 
Brush, Harry R., B. M. F., Atlantic Coast Line R. R., Box 545, 

Lakeland, Fla. 
Buell, C. F., Foreman, M. P. R. R., 223 E. Hickory St., Nevada, Mo. 

hunting, John S., F. B. M., Southern Pacific Co., 1515 Beale Ave., 

Bakersfield Cal. 
Burdett, Thomas E., B. M. F., C. & N. W. R. R., 509 Elmore St., 

Green Bay, Wis. 
Burgan, E. R., B. M. F., N. P. Ry., 1531 Lyndale Ave., Helena, 

Mont. 
Btirno, L. J., F. B. M., N. P. R. R., 1067 Como PI., St. Paul, Minn. 

Burnside, C. J., Gen. F. B. M., P. & W. Va. R. R., 121 Noblestown 

Road, Carnegie, Pa. 
Burnside, R., Dist. B. I., N. Y. C. R. R., 105 E. Third St., Oswego, 

N. Y. 
Butler,' Charles C, Asst. G. B. I., C. R. I. & P. R. R., Box 804, 

Horton, Kans. 
Butler, Maurice P., 4243 Sanson St., Philadelphia, Pa. 

Cahill, Jeremiah, Dist. B. I., G. N. R. R., 907 2nd Ave., So., Glasgow, 

Mont. 
Calmback, G. M., B. M. & Welding Supv., K. C. S. Ry., 435 W. 6th 

St., Pittsburg, Kans. 
Campbell, Jesse C, Gen. F. B. M., M. K. & T. Ry., R. 3, Box 2, 

Parsons, Kans. 
Campbell, John C, Keller Pneu. Tool Co., 40 E. Jackson Blvd., 

Chicago, 111. 
Cantwell, Edward, B. F., Big Four, Belief ontaine, O. 

Casey, J. J., F. B. M., N. Y. Central R. R., 80 Fulton St., Weehawken, 
N. J. 

Charlton, Wm. F., G. B. I., S. P. L. A. & S. L. R. R., 174 E. 36th 
St., Los Angeles, Calif. 

Chastain, J. H., B. M. F., N. C. & St. L. R. R., 299 S. Boulevard, 
Atlanta, Ga. 

Chellis, J. F., Asst. B. F. & Insp., L. A. & S. L. R. R., 3304 Loos- 
more St., Los Angeles, Cal. 

Chincholl, Carl A., Layerout, C. R. I. & P. R. R., Box 55, Chickasha, 
Okla. 

Christianson, J., Boiler Shop F., C. M. & St. P. R. R., 832 Maple 
Ave., Green Bay, Wis. 

Churchill, J. W., B. M. F., M. P. Ry., Osawatomie, Kans. 

Clare, James E., Boiler Insp., I. C. C, 541 N. Grove Ave., Oak Park, 

111. 
Clark, James C, Gen. Foreman, P. & R. Ry., 9C9 N. Third St., 

Reading, Pa. 
Clark, R. W., G. F. B., N. C. & St. L. R. R., 720 17th Ave., So., 

Nashville, Tenn. 
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Clas, John A., G. F. Boiler Dept., N. Y. C. R. R., 20 Stephen St., 

Albany, N. Y. 
Codden, John C, Boiler Insp., Grt. N. R. R., Superior, Wis. 

Collins, James P., Insp. Loco. I. C. C, 402 P. O. Bldg., Omaha, 
Neb. 

Collins, William J., B. I., S. P. & S. Ry., 1125 Missouri Ave., Port- 
land, Ore. 

Conley, Albert H., F. B. M., Penn. R. R., 208 N. 4th St., Olean, 
N. Y. 

Conley, P., Foreman Mchy., Galveston Term., 2120 Avenue P., Gal- 
veston, Texas. 

Conner, F. M., G. F. B. M., C. N. O. & T. P. R. R., Box 14, Somer- 
set, Ky. 

Conner, Roy, F. B. M., C. M. & O. R. R., 333 N. Market St., 
Wichita, Kans. 

Conrath, P. J., Boiler Tube Expert, National Tube Co., 4414 Michigan 
Ave., Chicago, 111. 

Conroy, R. L., Asst. B. F., Ind. Harbor Belt R. R., Gibson, Ind. 

Cook, A. A., B. M. F., O. W. R. R. & N. Co., 1305 Penn. Ave., La 

Grande, Ore. 
Cook, Walter, F. B. M., G. T. P. R. R., 11757 122nd St., Edmonton, 

Alberta, Canada. 
Cook, Wm., B. M. F., Pacific Coast Ry. Co., 611 Bright St., Seattle, 

Wash. 
Cooke, J. E., M. B. M., Bessemer & Lake Erie R. R., 360 S. Main 

St., Greenville, Pa. 
Coon, Walter C, Dist. B. I., N. Y. C. R. R., 33 Butler Ave., Buffalo, 

N. Y.. 
Cooper, Alfred, G. F. B. M., St. Jos. & G. I. R. R., 2223}^ Felix St., 

St. Joseph, Mo. 
Cooper, H. M., Gen. B. F., B. & O. R. R., 423 E. McKibben St., 

Lima, Ohio. 
Cooper, J. H., G. B. I., Ann Arbor R. R., Owosso, Mich. 

Corns, Charles C, B. F., C. & N. W. Ry., Belle Plaine, la. 

Cosgrove, P. E., G. F. B. M., Elgin, Joliet & Eastern R. R., 103 
Glenwood Ave., Joliet, 111. 

Courtney, M. S., Boiler F., Grt. N. R. R., 1107 Harmond PI., Minne- 
apolis, Minn. 

Craddock, Robert B., Chief Boiler Inspector, Braddock Heights, 
Alexandria, Va. 

Creger, R. A., G. F. B. M., N. P. R. R., 415 9th St., S. Brainerd, 
Minn. 
* Crimmins, R. P., F. B. M., Big Four R. R., 812 Charleston St., 
Mattoon, 111. 

Crites, John O., G. B. I., G. Cent. Div. P. R. R., 928 High St., 
Williamsport, Pa. 

Crombie, James, Gen. Supt., J. O'Brien Boiler Wks., St. Louis, Mo. 

Crpss, L. E., F. B. M., N. Y. Central R. R. Co., 4612 Westropp Ave., 
Cleveland, Ohio. 

Crowley, John, F. B. M., C. B. & Q. R. R., 1320 Pennsylvania St., 
St. Joseph, Mo. 

Cunningham, Alex., B. M. F., Missouri, Oklahoma & Gulf Ry., 539 
S. 6th St., Muskogee, Okla. 

Daley, Frank, F. B. M., Lidgerwood Mfg. Co., 50 Wolcott St., Brook- 
lyn, N. Y. 

Daly, James, Boiler Insp., I. H. B. R. R., 479 E. State St., Hammond, 
Ind. 

Daly, John J., F. B. M., P. & R. Ry., 1159 N. 5th St., Reading, Pa. 
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Davey, J. J., G. B. I., Northern Pacific Ry., N. P. Cen. Office Bldg., 

St. Paul, Minn. 
Davis, S. W., F. B. M., Southern Ry., 705 Park St., Bristol, Va. 

Davison, Frank, F. B. M., C. P. & St. L. R. R., 271 Hardin Ave., 

Jacksonville, 111. 
Dean, C. C, Gen. Boiler Foreman, Wabash Railroad, 159 S. Hilton 

St., Decatur, 111. 
Deen, W. H., F. B. M., C. & O. of I. R. R., 466 W. Main St., Peru, 

Ind. 
Denzler, H., F. B. M., Penn. R. R. Shops, Indianapolis, Ind. 

Derrig, Peter, Boiler Foreman, G. N. R. R., 116 Lyton Place, St. 

Paul, Minn. 
Dertina, Emil, B. M. F., U. P. R. R., 2539 La Fayette St., Denver, 

Colo. 
Dickman, A. H., Boiler Insp., Atlantic Coast Line, 609 Day St., 

Florence, S. C. 
Dickman, H. J., B. M. F., Atlantic Coast Line, 609 Day St., Florence, 

S. C. 
Didier, J. L., F. B. M., Southern Ry., 125 S. Long St., Salisbury, 

•N. C. 
Dittrich, A. C, Gen. Boiler Insp., Soo Line, 1409 N. 5th St., Minne- 
apolis, Minn. 
Doamberger, J. A., M. B. M., N. & W. R. R., 523 First St., N. E., 

Roanoke, Va. 
Dobson, F. R., B. F., A. T. & S. F. Ry., Route D., Box 82, Fresno, 

Cal. 
Donahue, Thomas P., Asst. F. B. M., N. Y. N. H. & H. R. R., 4 Day 

St., Norwood, Mass. 
Donnelly, John, F. B. M., D. & H. R. R., 123 Third St., Cohoes, 

N. Y. 
Doolin, Richard, Night B. M. F., Eng. House, N. Y. Central R. R., 

721 Sohl St., Hammond, Ind. 
Doran, Jas., G. C. & S. F. Ry., 209 Gen. Office Building, Galveston, 

Texas. 
Dougherty, George E., Dist. Insp., I. C. C, 714 Hurley-Wright Bldg., 

Washington, D. C. 
Dougherty, T. C, F. B. M., H. & T. C. R. R., 308 N. Dallas St., 

Ennis, Texas. 
Douglass, Charles H., F. B. M., Central Vermont R. R., 36 Main St., 

St. Albans, Vt. 
Downs, James L., F. B. M., N. Y. C. R. R., 1005 Summit Ave., 

New York City. 
Doylen, Daniel, F. B. M., C. & N. W. Ry., 8 Broadway, Fond du 

Lac, Wis. 
Dufify, C. G., Gen. F. B". M., K. C. Term. Ry., 2736 Madison Ave., 

Kansas City, Mo. 
Dugan, Hugh C, B. M. F., P. & R. Ry., 464 Crescent St., Harris- 
burg, Pa. 
Dugan, Thomas P., Gen. B. F., Loco. Insp., D. & H. Co., 152 Hudson 

Ave., Green Island, N. Y. 
Dunford, V. H., Jr., F. B. M., Seaboard Air Line, 209 Middle St., 

Portsmouth, Va. 
Dunkelberger, Daniel I., Boiler Insp., P. & R. Ry., 1707 Center Ave., 

Reading, Pa. 
Duntley, C. A., V. P., Duntley-Dayton Co., 4753 Grand Blvd., 

Chicago, 111. 
Eads, Isaac, M. M., Tampa & Jacksonville Ry., 701 W. University 

Ave., Gainesville, Fla. 
Eberle, Lewis, B. M. F., B. & O. R. R., Ill Peters St., Garrett, Ind. 
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Eder, Jeremiah, F. B. M., C. & N. W. R. R., 1351 N. Avers Ave., 

Chicago, 111. 
Egan, P. J., F. B. M., B. & O. R. R., Brunswick, Md. 

Eischeid, Joseph F., Gen. Loco. Insp., C. G. W. Ry., Oelwein, Iowa. 
Elk, C. J., Gen. Boiler Foreman, B. & O. S. W. R. R., 1102 Grand 

Ave., Washington, Ind. 
Elkins, C. E., Gen. F. B. M., M. P. R. R., 2508 W. 13th St., Little 

Rock, Ark. 
Emch, Nicholas, N. Emch Machine & Tool Co., 443 Belmont Ave., 

Toledo, Ohio. 
Enright, William, Dist. B. I., So. Pacific Co., 2619 Darwin Ave., Los 

Angeles, Cal. 
Erickson, M. B., Boiler Foreman, C. M. & St. P. R. R., Austin, Minn. 

Evans, W. H., F. B. M., Georgia R. R., 1034 Broad St., Augusta, Ga. 

Fagerberg, A. P., 2nd A. F. B. M., C. & A. R. R., 608 N. Lee St., 

Bloomington, 111. 
Fantom, William F., F. B. M., I. C. R. R., 7721 Eggleston Ave., 

Chicago, 111. 
Fegan, Stewart A., B. I., G. T. Ry., 49 Elmwood Ave., Toronto, Ont. 

Feisner, Adolph, B. M. F., I. C. R. R., 623 Sumner St., Waterloo, 

Iowa. 
Feld, John B., F. B. M., M. & St. L. R. R., Marshalltown, Iowa. 

Fennelly, M. J., Dist. B. Insp., N. Y. C. R. R., 30 Magnolia Ave., 

Jersey City, N. J. 
Femstrum, John E., F. B. I., Menominee Boiler Wks., Menominee, 

Mich. 
Finnemore, Albert E., Boiler Inspector, Box 336, Riverbank, Cal. 

Finucane, John T., Gen. B. M., S. P. Co., 2110 Providence St., 

Houston, Texas. 
Fischer, Frank, F. B. M., Vandalia R. R., 605 N. 13th St., Terre 

Haute, Ind. 
Fisher, George G., F. B. M., Belt R. R. of Chicago, 8711 Peoria St., 

Chicago, 111. 
Fitzsimmons, E. S., Flannery Bolt Co., P. O. Box. 25, Oakland Sta., 

Pittsburgh, Pa. 
Fogerty, Kearn E., Gen. B. F., C. B. & Q. R. R., 309 S. 12th St., 

Havelock, Neb. 
Foley, D. G., G. S. B. I. & F., D. & H. R. R., 178 Paine St., Green 

Island, N. Y. 
FoUin, E. F., G. B. F., G. N. R. R., Glendale Apt. 26, Great Falls, 

Mont. 
Forbell, Willard, Asst. F., L. I. R. R., 94 Main St., Astoria, L. I., 

N. Y. 
Ford, Martin J., B. Insp., D. L. & W. R. R., 125 Tenth Ave., Scran- 
ton, Pa. 
Forestell, Walter S., Insp., B. & O. R. R., 717 E. 21st St., Baltimore, 

Md. 
Fourness, Charles E., Dist. B. I., C. M. & St. P. R. R., 10 31st St.. 

Milwaukee, Wis. 
Fowler, George L., Consulting Engineer, 120 Liberty St., New York 

City. 
France, Myron C, Boiler Insp., C. St. P. M. & O. Ry., 57 B. Pied- 
mont Apt., St. Paul, Minn. 
Frey, Adolph G., B. R. & P. R. R., 355 E. State St., Salamanca, N. Y. 

Fritchie, Franklin W., M. M., B. & O. R. R., 2133 Dennison St., 

Baltimore, Md. 
Gallagher, P. F., F. B. M., B. & O. R. R., 151 Ross Ave., New Dorp, 

S. I., N. Y. 
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Gallagher, P. P., P. B. M., I. C. R. R., 1221 Clay St., Vicksburg, 

^liss> 
George, William, B. M. P., M. C. R. R., 211 E. 6th St., Michigan 

City, Ind. 
George, W. P., Gen. Boiler Insp., Mobile & Ohio R. R., 2638 A. St., 

Meridian, Miss. 
German, John, Asst. Supv. Boilers, N. Y. C. R. R., 9710 Parmelee 

Ave., Cleveland, Ohio. 
Geyer, A. C, Poreman & Insp., P. S. & N. R. R., 234 McGill St., 

Elk Co., St. Marys, Pa. 
Gibler, Peter J., Gen. B. P., G. C. & S. F. Ry., 720 No. Angline St., 

Cleburne, Texas. 
Gibson, R. C, G. B. Insp., Kansas City So. R. R., 3023^ W. Rose 

St., Pittsburgh, Kans. 
Giddings, Archibald, P. B. M., D. & I. R. R., Two Harbors, Minn. 
Gilbert, T., P. B. M., G. S. & P. R. R., 811 Walnut St., Macon, Ga. 
Gill, K. K., P. B. M., A. & W. P. R. R., 424 N. McDonough St., 

Montgomery, Ala. 
Gillespie, Wm. J., Gen. Loco. & B. I., P. & L. E. R. R , 1127 Charles 

St. IVIcKees Rocks Pa 
Gjertsen, Gus H., M. B. M., N. P. R. R., N. P. Gen. Office Bldg., 

St. Paul, Minn. 
Glenn, William, P. B. M., S. A. & A. P. R. R., 401 Hopkins St., 

Y^oakum Texas 
Golden, Thomas P., P. B. M., C. R. I. & P. R. R., 720 S. 5th St., 

Chickasha Okla 
Goodrich, Jno.* W., B. M. P., C. M. & St. P. Ry., 1003 W. Main St., 

Ottumwa, Iowa. 
Goodwin, James T., Boiler Tube Expert, National Tube Co., 740 

Carlton Ave., Plainfield, N. J. 
Gorman, John T., Dist. G. B. I., C. M. & St. P. Ry., 8500 Ind. Road, 

Kansas City, Mo. 
Gossett, H. R., P. B. M., V. S. & P. Ry., 108 Harrison St., Monroe, 

La. 
Grace, W. R., Asst. Gen. B. Insp., U. P. R. R., 3319 California St., 

Omaha, Neb. 
Graefe, Pred S., P. B. M., A. T. & S. P. R. R., 820 5th Ave., San 

Bernardino, Cal. 
Grant, Charles W., B. M. P., U. & D. R. R., 96 E. Chester St., 

Kingston, N. Y. 
Gray, Prank, Gen. Boiler Poreman, C. & A. R. R., 705 W. Mulberry 

St., Bloomington, 111. 
Green, A. G., Loco. Insp., I. C. C, 436 P. O. Bldg., Denver, Colo. 
Green, Joseph P., P. B. M., Penn. R. R., 5023 St. George Ave., 

Govans, Baltimore, Md. 
Green, T. P., Gen. B. P., C. T. H. & S. E. R. R., 1315 11th St., 

Bedford, Ind. 
Greene, Andrew S., G. P. B. M., Big Pour System, 3209 E. 16th St., 

Indianapolis, Ind. 
Griffin, Prank A., Gen. Insp. M. P., Erie R. R., 224 Santiago Ave., 
, Rutherford, N. J. 

^Griffin, M. H., B. I., L. I. R. R., 132 Herkimer St., Brooklyn, N. Y. 
Grosart, John, B. P., N. Y. C. R. R., 26 Bell St., Ashtabula, Ohio. 
Guiry, J. M., P. B. M., Grt. N. R. R., 684 Grand Ave., St. Paul, 

Minn. 
Gunn, James G., B. P., I. C. R. R., 114 E. Elm St., Cherokee, la. 
Hagan, Chas. E., M. B. M., C. & W. I. Ry., 5553 S. Green St., 

Chicago, 111. 
Hagan, George N„ G. B. M. P., Erie R. R,, 296 Waterloo St., Marion, 

Ohio. 1 
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Hahn, H. Louis, G. M., New Mexico Steel Co., 1110 S. Broadway, 
Albuquerque, N. M. 

Hall, George T., F. B. M., Erie R. R., 340 Oak St., Marion, Ohio. 

Handlan, J. M., F. B. M., O. W. R. & N. Co., 588 Borthwick St., 
Portland, Ore. 

Handley, John A., F. B. M., Terminal R. R. Assn., 4607 Newberry 
Terrace, St. Louis, Mo. 

Hanna, Robert J., F. B. M., Erie R. R., 192 Pacific St., Paterson, 
N. J. 

Hardeman, L. E., Gen. Supvr. Boiler Dept., M. K. & T. R. R., 619 
West Chestnut St., Denison, Texas. 

Haring, R. A., F. B. M., Wabash R. R., 317 West End Ave., Moberly, 
Mo. 

Harper, Carl A., F. B. M., C. N. R. R., 674 N. Washington St., 
Van Wert, Ohio. 

Harrison, William P., F. B. M., A. T. & S. F. R. R., 414 Raton Ave., 
La Junta, Colo. 

Hart, Jeremiah, F. B. M., C. B. & Q. R. R., 200 S. 7th St., 
Hannibal, Mo. 

Hartford, D. J., F. B. M., Rock Island Lines, 5104 Throop St., 
Chicago, 111. 

Harthill, John, G. F. B. M., N. Y. C. R. R., 14708 Cort Road, Cleve- 
land, Ohio. 

Hartwig, Gus C, B. I., C. & A. R. R., 126 E. Laurel St., Springfield, 
111. 

Hasse, F. C, Gen. Supv., Service & Eqpt., Oxweld R. R. Service Co., 
339 Ry. Exchange, Chicago, 111. 

Hayes, James C, B. M. F., M. & O. k. R., 910 35th Ave., Tuscaloosa, 
Ala. 

Hazelton, Bruce, F. B. M., Canadian Northern Ry., 253 Nassau St., 
Winnipeg, Canada. 

Healy, M. E., F. B. M., B. & O. R. R., 855 Hamilton Terrace, 
Baltimore, Md. 

Hedberg, Andrew, Div. F. B. M., C. & N. W. R. R., 1203 William 
St., Winona, Minn. 

Heessel, J. H., F. B. M., C. B. & Q. R. R., 1209 W. Jefferson St., 
Creston, Iowa. 

Heidel, Edward H., Welding Supv., C. M. & St. P. Ry., 503 30th Ave., 
l^ilwaukee ^^is 

Hein, Frank, B. I., L. V. R. R., 475 Fillmore Ave., Buffalo, N. Y. 

Heiner, C. W., Foreman, I. C. R. R., 212 S. 15th St., Mattoon, 111. 

Hempel, C. L., G. B. I., U. P. R. R., 2545 Davenport St., Omaha, 
Neb. 

Hickey, Frank J., F. B. M., Southern Pacific Co., 1614 J. St., Sacra- 
mento, Cal. 

Hidde, John E., Gen. Loco. Insp., M. & St. L. R. R., 1519 James Ave., 
No., Minneapolis, Minn. 

Hiett, P. J., F. B. M., K. C. So. Ry., 1801 N. Grand Ave., Pittsburg, 
Kans. 

Hillhouse, A. K. F., B. M. F., Penn System, 431 Evans St., Union- 
town, Pa. 

Hilliger, Ernest E., F. B. M., N. Y. C. Lines, 250 Wagner Ave., 
Sloan, N. Y. 

Hodges, A. R., 308 E. Bowie St., Marshall, Texas. 

Hoffman, R; L., F. B. M., Western Maryland R. R., 340 N. Me- 
chanic St., Cumberland, Md. 

Hohenstein, E, H., Gen. B. I., R. I. Lines, 2530 7th Ave., Rock 
Island, 111. 

Holder, J. A., G. M. B. M., Seaboard Air Line, 931 Ann St., Ports- 
mouth, Va. 
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HoUoway, J. B., C. E., Hotel Hollywood, Los Angeles, Cal. 

Hoh, John W., P., C. & N. W. R. R., 4045 W. Park Ave., Chicago, 

111. 
Holly, C. A., Asst. P. B. M., Erie R. R., 581 Walnut St., Elizabeth, 

N. J. 
Hopp, W. H., P. B. M., O. M. & St. P. R. R., 167 22nd St., Dubuque, 

Iowa. 
Houser, J. U., G. B. P., Oregon Short Line, 1029 N. Main St., Poca- 

tello, Idaho. 
Howard, H., Boiler Poreman, I. C. R. R., 206 W. Baltimore St., 

Tackson Tenn. 
Howe, Prederick J., Gen. Boiler P., C. B. & Q. R. R., 234 N. Root 

St., Aurora, ill. 
Hroneck, Prank, R. H. B. P., O. S. L. R. R., Pocatello, Idaho. 

Hucabee, William, P. B. M., K. C. So. Ry., 1543 Laurel St., Shreve- 

port, La. 
Hughes, James W., B. P., I. C. R. R., 2327 W. Oak St., Louisville, 

Ky. 
Hughes, T., B. M. P., L. E. & W. R. R., 264 W. Main St., Peru, Ind. 
Htmt, Edward, Asst. G. B. I., I. C. R. R., 908 Central Station, 

Chicago, 111. 
Hunt, E. L., P. B. M., N. Y. C. R. R., 145 E. Pourth St., Oswego, 

N. Y. 
Hursh, P. S., Gen. Boiler Insp., B. R. & P. R. R., 17 Linden Ave., 

Du Bois, Pa. 
Hutchinson, Geo. B., Boiler P., C. M. & St. P. R. R., P. O. Box 94, 

Spirit Lake, Idaho. 
Hyland, Charles, Chief B. I.,*M. C. R. R., 926 Prancis St., Jackson, 

Mich. 
Inscho, Philip, P. B. M. & Gen. Insp., L. & H. R. R., 21 Wheeler 

Ave., Warwick, N. Y. 
Jackson, C. G., P. B. M., Morgantown & Kingwood R. R., 108 Rogers 

Ave., Morgantown, W. Va. 
Jacob, John, Gen. B. M. P., C. M. & St. P. Ry., 215 12th Ave., 

Green Bay, Wis. 
Janes, R. W., B. I., C. M. & St. P. Ry., Shops, Miles City, Mont. 

Jeffries, H. R., P. B. M., U. P. R. R., 1211 Rowland Ave., Kansas 

City, Kans. 
Jenkins, P. J., Gen. Loco. Insp., T. & P. R. R., Dallas, Texas. 
Jennings, Gilmore, Gen. Boiler P., B. & O. R. R., 513 Sycamore St., 

Washington, Ind. 
Johnson, Lewis S., P. B. M., Colorado So. Shops, 2521 Race St., 

Denver, Colo. 
Johnston, Jas. T. Asst. G. B. I., A. T. & S. P. Ry., 1315 W. 41st St., 

Los Angeles, Cal. 

Jones, G. J., Gen. Boiler P., B. & O. R. R., New Castle, Pa. 
ordan, Harry, B. P., N. Y. O. & W. Ry., 10 Jordan Ave., Carbon- 

dale Pa 
Keathley, E., P. B. M., Southern Ry., 412 West Main St., Knoxville, 

Tenn. 
Keefe, Edward J., B. M. P., C. & N. W. R. R., 2411 7th Ave., 

Peoria, 111. 
Keefe, J. C, P. B. M., T. & O. C. Ry., 114 Liberty vSt., Bucyrus, O. 
Keidel, William P., P. B. M., D. & H. R. R., 95 Chestnut St., Oneonta, 

N. Y. 
Kelly,'j. *W., Boiler Tube Exp., National Tube Co., 515 N. Grove 

Ave., Oak Park, 1 1. 
Kennedy, Hugh, P. B. M., G. T. Ry., 600 Delaware Ave., Toronto. 

Ont. 
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Kennedy, Robert S., B. M. F., So. Pacific R. R., 832 E. 8th St., So., 

. Portland, Ore. 
Keogh, John J., G. B. F., Rock Island R. R., 1621 15th St., Moline, 

III. 
Kemohan, John, F. B. M., Grand Trunk Ry., 412 W. Main St., 

Durand, Mich. 
Kerr, William, Boiler Foreman, C. & N. W. R. R., 901 Summit Ave., 

Clinton, Iowa. 
Kibblewhite, E. J., F. B. M., Canadian Pacific Ry., Sutherland, Box 

2Q4 Saskatche^van Can 
Kilthau' Henry G., B.'ShopF., Willamette I. & S. Works, 695 Love- 
joy St., Portland, Ore. 
King, B. C, Asst. Boiler Insp., N. P. R. R., c/o H. Barnacle, 790 

Grand Ave., St. Paul, Minn. 
Kingsley, J. C, F. B. M., N. Y. N. H. & H. R. R., 313 Howard Ave., 

New Haven, Conn. 
Kinninger, William, G. F. B. M., A. T. & S. F. R. R., 319 Quinton 

Blvd., Topeka, Kans. 
Kinzel, G. A., F. B. M., E. J. & E. R. R., 529 Jackson St., Gary, Ind. 

Kissinger, Frank H., Asst. Gen. B. Insp., P. & R. Ry., 104 Douglass 

St., Reading, Pa. 
Klein, Charles J., Dist. Insp., I. C. C, 603 U. S. Appraisers Bldg., 

Boston, Mass. 
Klink, Charles M., F. B. M., C. M. & St. P. Ry., 3308 19th Ave., So., 

Minneapolis, Minn. 
Knauer, F. W., B. F., D. T. & I. R. R., 82 Chestnut St., Jackson, O. 

Koebernik, O. H. G. B. I., N. Y. C. & St. L. R. R., 498 State St., 
Conneaut, Ohio. 

Koelz, H. J., F. B. M., C. R. I. & P. R. R., 2302 Fourth Ave., 
Moline, 111. 

Kovec, John, B. F., A. T. & S. F. Ry., 576 5th St., Richmond, Cal. 

Krahenbuhl, S. T., Boiler Shop F., S. A. Line Ry., 40 Eugenia St., 
Apt. 8, Atlanta, Ga. 

Kraus, Charles, F. B. M., Big Four System, 22 W. 19th St., Indian- 
apolis, Ind. 

Kreider, Charles N., C. B. I., P. & R. Ry., 127 S. 11th St., Reading, 
Pa. 

Kremer, John, F. B. M., Chicago, Mil. & St. P. R. R., 4014 Wash. 
Blvd., Chicago, 111. 

Kurrasch, Charles R., F. B. M., N. Y. Central R. R., 326 W. Mul- 
berry St., Kankakee, 111. 

Lacerda, Harry A., G. B. F., Cuba Ry., Camaguey, Cuba. 

Lacey, Wm., R. H. F., I. H. B. R. R., 822 Maywood Ave., Ham- 
mond, Ind. 

Ladtkow, O. F., Instr., Oxweld R. R. Service Co., 1311 Fredericka 
Place ^lilwaukee "\Aris. 

La Flare,' M. C, F. 'b. M., B. & O. C. T. Ry., 220 E. 57th St., 
Chicago, 111. 

Lambert, S. P., F. B. I., C. & O. R. R., 1109 N. 23rd St., Richmond, 
Va. 

Larason, W. S., F., Hocking Valley R. R., 1070 Lexington Ave., 
Columbus, Ohio. 

Laughridge, William H., G. F. B. M., Hocking Valley R. R., 537 
Linwood Ave., Columbus, Ohio. 

Laysek, James, F. B. M., Grt. N. R. R., 2601 Banks Ave., Superior, 
Wis. 

Laysek, Theo., Boiler F., G. N. R. R., Havre, Mont. 

Lehan, Daniel E., B. M. F., C. & N. W. Ry., 909 Blaine St., Norfolk, 
Neb. 
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Lemcke, Edward J., B. M. P., C. M. & St. P. Ry., 536 N. Troy St., 

' Chicago, 111. 
Lenz, A. C, P. B. M., Ann Arbor R. R., 508 E. Williams St., Owosso, 

Mich. 
Le Quellec, Albert C, Supv. Welder, Air Reduction Sales Co., 120 

Broadway, New York City. 
Lester, C. E., 413 Pine St., Meadville, Pa. 

Lewis, Thomas, Gen. B. Insp., Lehigh Valley System, Sayre, Pa. « 
Libera, Jos. R., B. M. P., 448 Marshall St., Milwaukee, Wis. 
Litz, Franklin T., Gen. Boiler P., C. M. & St. P. R. R., 3601 Park- 
hill Ave., Milwaukee, Wis. 
Longacre, Charles J., F. B. M. Penn. R. R., 664 Monroe Ave., 

Elizabeth, N. J. 
Love, R. L., Boiler Insp., B. & O. R. R., 5307 2nd Ave., Pittsburgh, 

Pa. 
Lowe, Thomas W., G. B. I., C. P. R. R., 760 Westminster Ave., 

Winnipeg, Man., Can. 
Lucas A. N., Dist. Mgr., Oxweld R. R. Service Co., Ry. Exchange, 

Chicago, 111. 
Lucas, D. A., The Prime Mfg. Co., 1218 Ry. Exchange Bldg., Mil- 

waukee inr is 
Lucas, W. H., frav. B. I., M. C. R. R., 67 Rosebury Place, St. 

Thomas, Ont. 
Lux, Peter, F. B. M., C. & N. W. R. R., 145 S. 7th Ave., Maywood, 

111. 
McAllister, W. W., G. B. P., S. P. R. R., 348 E. 13th St., Tucson, 

Ariz. 
McCallister, M. M., Boiler Expert, Am. Flexible Bolt Co., 230 E. 

26th St., Erie, Pa. 
McCarthy, Frank P., Asst. Foreman, N. Y. Central R. R. Co., 566 E. 

118th St., Cleveland, Ohio. 
McClary, E. J., B. M. P., N. Y. O. & W. Ry., 11 Harrison St., 

Middletown, N. Y. 
McClintock, A. L., F. B. M., Bg Four System, 120 E. 7th St., Mt. 

Carmel, 111. 
McCloskey, Jos., Boiler P., Erie R. R., P. O. Box 53, Galion, Ohio. 
McCracken, H. J., G. B. I., S. P. Ry., & W. P., 2215 P. St., Sacra- 
mento, Cal, 
McCune, T. E., P. B. M., C. R. I. & P. R. R., 432 W. 72nd St., 

Chicago, 111. 
McDermott, John, F. B. M., I. C. R. R., 104 S. Court St., Water 

Valley, Miss. 
McGarrigal, John, B. P., Illinois Central R. R., 1024 Broadway, 

Paducah, Ky. 
McHugh, L. P., Gen. Boiler Insp., Mobile & Ohio R. R., 215 N. 18th 

St., Murphysboro, 111. 
McKenna, John P., F. B. M., N. Y. N. H. & H. R. R., 95 Orms St., 

Providence, R. I. 
McKeown, John, F. B. I., Erie R. R., 350 Payne Ave., Galion, O. 
McKeown, William A., Loco. Insp., I. C. C, 82 E. Northwood Ave., 

Columbus, Ohio. 
McKerihan, T. J., F. B. M., Penn. R. R., 1103 2nd St., Juniata, Pa. 
McK nnon, Thomas, F. B. M., Canadian Northern Ry., 522 Walmer 

Road, Saskatoon, Can. 
McLeod, Samuel, F. B. M., D. & St. L. R. R., 3900 Lipan St., Denver, 

Colo. 
McLoughlin, Patrick H., F. B. M., N. Y. C. R. R., 611 Third St., 

Elkhart, Ind. 
McMahon, John, F. B. M., N. P. Ry., 715 W. Pine St., Missoula, 

Mont. 
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McMonagle, S. A. F. B. M., M. P. R. R., 316 N. Lawn Ave., Kansas 

City, Mo. 
McNamara, J. W., G. F. B. M., L. E. & W. R. R., 815 N. Medcalf 

St., Lima, Ohio. 
McNeil, D. L., Gen. F. B. M., G. M. Standifcr C. Co., 688 E. Oak 

St., Portland, Ore. 
McNeil, J., Trav. B. L, S. P. R. R., 2394 N. Griffin Ave., Los Angeles, 

Cal. 
Mackeroth, W., Boiler Insp., Grt. N. R. R., 408 Wach St., Minot, 

N. D. 
Mackey, L. B., B. M. F., A. T. & S. F. R. R., 701 S. Third St., 

Albuquerque, N. Mex. 
Madden, J. J., Boiler Foreman, C. R. I. & P. R. R., 1108 7th St., 

Fairbury, Neb. 
Madden, T. P., Gen. Boiler Insp., M. P. R. R., 6947 Clayton Ave., 

St. Louis, Mo. 
Maguire, Hugh W., F. B. M., Lehigh & New Eng. R. R., Penn Argyl, 

Pa. 
Maher,'E. J., B. M. F., N. P. R. R., 2026 W. 2nd St., Duluth, Minn. 
Mahoney, John J., G. F. B. M., U. P. R. R., 123 W. 27th St., 

Cheyenne, Wyo. 
Mallam, T. L., F. B. M., Penn. R. R., 227 Norway Ave., Trenton, 

N. J. 
Malley, J. P., G. F. B. F., Frisco System, 1347 Benton Ave., Spring- 
field, Mo. 
Manley, M., Gen. Boiler Insp., L. & N. R. R., R. F. D. No. 3, Box 

23, Birmingham, Ala. 
Mansfield, J. J., Chief Boiler Insp., C. R. R. of N. J., 74 Pearsall Ave., 

Jersey City, N. J. 
Markey, L. W., F. B. M., Swift & Co., 7652 Union Ave., Chicago, 

111. 
Marks, Frank, F. B. M., M. V. R. R., 1634 Dorchester Ave., Musko- 
gee, Okla. 
Marshall, R. L., F. B. M., B. R. & P. R. R., 407 S. State St., Du 

Bois, Pa. 
Martin, Nicholas W., F. B. M., M. & St. L. R. R., 52 Ash St., 

Minneapolis, Minn. 
Matheson, John, Fed. Insp., I. C. C, 470 E. Broadway, Salt Lake 

City, Utah. 
Mattimore, Joseph A., B. I., A. T. & S. F. Ry., Needles, Cal. 
May, S. C, Gen. B. Insp., G. T. P. Ry., Transcona, Man., Canada. 
Mayer, F. A., G. M. B. M., Southern Ry., 1300 Penn. Ave., Wash- 
ington, D. C. 
Medinger, M. L., F. B. M., C. M. & vSt. P. R. R., Sioux City, la. 
Mettler, A. J., 622 S. 5th St. E., Salt Lake City, Utah. 
Meyer, J. L., F. B. M., Penn. R. R., 405 Grant St., Dennison, O. 
Miller, Charles, F. B. M., Virginian Ry., 904 Ninth St., Princeton, 

W. Va. 
Miller, John, B. M. F., Penn. Lines W., 538 Arden Place, Toledo, O. 
Miller, J. F., G. B. I., P. M. R. R., 1073 Washington Ave., Grand 

Rapids, Mich. 
Mims, L. H., B. I., Atlantic Coast Line, 223 Covington St., Florence, 

S. C. 
Minzing, John, Boiler Insp., E. J. & E. Ry., 1224 Richard St., Joliet, 

111. 
Mitchell, James T., Gen. B. M. F., C. & S. R. R., 2434 Bryant St., 

Denver, Colo. 
Mitchell, John, c/o Jno. T. Brusk, 617 E. Erie Ave., Lorain, Ohio. 
Mitchell, Lee A., Boiler Foreman, I. C. R. R., 209 N. 6th St., E. St. 
Louis, 111. 
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Mitchell, Thomas D., F. B. M., K. & I. Term. R. R., 656 S. 39th St., 

Louisville, Ky. 
Mohr, O. H., F. B. M., M. P. R. R., 303 S. Ash St., Livingston, 

Mont. 
Moore, Wm. N., F. B. M., C. M. & St. P. R. R., 1929 N. Crawford 

Ave., Chicago, 111. 
Morgan, A. W., F. B. M., Ore. S. Line, 243 W. 4th No. St., Salt Lake 

City, Utah. 
Moses, L. O., F. B. M., K. & M. R. R., Box 632, Middleport, O. 
Mosher, S. Lee, F. B. M., Gt. Western R. R., Palms Hotel, 1817 

Glen arm St., Denver, Colo. 
Mummery, A. E., F. B. M., Canadian Pacific Ry., 17 Lome Ave., 

East, Brandon, P. of M., Canada. 
Munn, G. R., F. B. M., Atlantic Coast Line, 522 S. Washington St., 

Rocky Mount, N. C. 
Murphy, Martin, Gen. B. I., B. O. S. W. R. R., 1005 Regina Ave., 

Price Hill, Cincinnati, Ohio. 
Murphy, W. J., G. F. B. M., Penn. R. R. Lines West, Fort Wayne 

Shops, Allegheny, Pa. 
Murray, Charles J., F. B. M., Texas & New Orleans R. R., Burnett 

Hotel, Fannin & Capital Sts., Houston, Tex. 
Murray, Michael, F. B. M., C. & P. R. R., Box 531, Mt. Savage, Md. 
Myers, Samuel L., M. B. M., A. T. & S. F. Ry., L. Box 213, Barstow, 

Cal. 
Nau, C. N., Pres. & G. M., United Boiler H. & Fdry. Co., 200 Wilcox 

St., Hammond, Ind. 
Nau, Felix N., V. P. & Wks. Mgr., United Boiler H. & Fdry. Co., 

752 Walter St., Hammond, Ind. 
Naylor, Robert H., F. B. M., P. & R. Ry., 2160 N. Marston St., 

Philadelphia, Pa. 
Nees, William, F. B. M., Baldwin Loco. Wks., Drexel Hill, Del. Co., 

Pa. 
Nelson, H. B., B. M. F., C. & A. R. R., Bloomington, 111. 
Newgirg, M. H., Gen. B. Insp., B. & O. R. R., Baltimore, Md. 
Newman, W. E., Night B. F., A. T. & S. F. Ry., 146 South Ave., 18, 

Los Angeles, Cal. 
Newton, W. T., Foreman, Union Tank & Pipe Co., 426 E. 23rd St., Los 

Angeles, Cal. 
Nicholas, E. S., Trav. Salesman, Am. Brick Arch Co., 114 Churchill 

St., Apt. 1, Detroit, Mich. 
Nicholas, Lewis, Jr., B. M. F., C. I. & L. R. R., 2220 Ferry St., 

La Fayette, Ind. 
Nicholson, C. A., F. B. M., Southern R. R., 33 Rosalia St., Atlanta, 

Ga. 
Nicholson, E. J., F. B. M., C. & N. W. R. R., 1372 Island Ave., 

I^ilwaukee T^is 
Nicol, George G., Asst. G. B. I., A. T. & S. F. Ry , 610 Lincoln St., 

Albuquerque, N. M. 
Nimmo, J. K., Asst. Gen. Boiler Insp., A. T. & S. F. R. R , 1300 

Tyler St., Topeka, Kans. 
Norton, William, Boi er F., I. W. R. R., '415 N. State St., Indiafnapolis, 

Ind. 
Novak, Albert W., Dist. G. B. I., C. M. & St. P. Ry., 621 Penn. Ave., 

No., Minneapolis, Minn. 
O'Brien, Thomas J., F. B. M., P. & R. Ry., 3119 Cedar St., Phila- 
delphia, Pa. 
i^ O'Connor, Geo. A., Fed. Loco. Insp., 314 P. O. Bldg., San Antonio, 

Texas. 
O'Connor, J. J., F. B. M., Southern Pacific Co., 2147 Grant Ave., 

Ogden, Utah. 
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O'Connor, M., 616 N. Grammercy Place, Los Angeles, Cal. 
O'Keefe, James, B. F., C. M. & St. P. R. R., 533 N. 4th St., Monte- 
video, Minn. 
O'Loughlin, Thomas J., G. F. B. M., G. N. Ry., 626 Aurora Ave., 

St. Paul, Minn. 
Oliver, Jos. V., Boiler Insp., L. V. R. R., 97 Wolts Ave., Buffalo, 

N. Y. 
OUis, Luke S., G. B. Insp., B. & M. R. R., 104 Pearl St., Keene, 

N. H. 
O'Malley, P. J., F. B. M., D. L. & W. R. R., Chauncey Ave., N. 

Arlington, N. J. 
Ord, William R., F. B. M., G. T. R. R., 150 Erie St., Stratford, Ont., 

Canada. 
Orr, John J., Gen. F. B. M., D. L. & W. R. R., 322 Taylor Ave., 

Scranton, Pa. 
Osbom, J. D., F. B. M., A. T. & S. F. R. R., 427 9th St., Richmond, 

Cal. 
Owen, W. L., Boiler Foreman, D. & R. G. R. R., 4123 Highland 

Drive, Salt Lake City, Utah. 
Pable, Charles, Boiler Foreman, C. & N. W. Ry., 327 Bartlett Ave., 

Milwaukee, Wis. 
Patrick, Charles P., Mgr., Chicago Wilson Welding Repair Co., 332 

S. Michigan Ave., Chicago, 111. 
Pearson, R. A., 2619 15th St., W., Calgary, Alberta, Can. 
Peck, Laderna, Boiler Insp., P. S. & N. R. R., Angelica, N. Y. 
Petty, George M., F. B. M., C. R. I. & P. Ry., 211 N. Louisa St., 

Shawnee, Okla. 
Petzinger, C. F., M. B. M., Cent, of G. R. R., 742 Courtland Ave., 

Macon, Ga. 
Phares, John L., B. M. F., Western Maryland R. R., 11 First St., 

Elkins, W. Va. 
Phelps, A., F. B. M., C. & A. R. R., 411 S. Jefferson St., Slater, Mo. 
Phillips, D. W., Gen. Shop Supt., Heine Safety Boiler Co., 6033 

Webster St., Philadelphia, Pa. 
Phillips, Edward, F. B. M., C. B. & Q. R. R., 556 So. West St., 

Galesburg, 111. 
Pollock, William, G. F. B. M., B. & O. R. R., 310 Renova St., Pitts- 
burgh, Pa. 
Pool, I. J., G. B. I., B. & O. R. R., 1430 Harlem Ave., Baltimore, Md. 
Pool, L. J., Asst. F. B. M., Erie R. R., 1042 Grove St., Meadville, Pa. 
Porter, E. C, B. M. F., C. & N. W. Ry., 607 Carmanche Ave., 

Clinton, la. 
Porter, Louis R., F. B. M., Soo Line, 946 26th Ave., N. E., Minne- 
apolis, Minn. 
Potts, David W., F. B. M., I. C. R. R., Centralia, 111. 
Powell, J. A., F. B. M., Cen. of G. R. R. Shops, 844 3rd Ave., 

Columbus, Ga. 
Powers, John F., F. B. M., C. R. I. & P. R. R., 726 Ellis Blvd., 

Cedar Rapids, la. 
Powers, John P., F. B. M., C. & N. W. R. R., 905 First St., Escanaba, 

Mich. 
Powers, Thos. F., System G. F., Boiler Dept., C. & N. W. R. R., 

1129 S. Clarence Ave., Oak Park, 111. 
Pugh, Wm., B. M. F., A. T. & S. F. Ry., Needles, Cal. 
Purcell, Thomas, F. B. M., Santa Fe System, Winslow, Ariz. 
Quick, G. H., F. B. M., M. K. & T. R. R., 621 S. Third St., Waco, 

Texas 
Rahrle, Frank J., F. B. M., B. & O. S. R. R., 499 Church St., Chilli- 

cothe, Ohio. 
Ralston, J. N., F. B. M., A. B. & A. Ry., Fitzgerald, Ga. 
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Raps, Henry J., G. F. B. M., I. C. R. R., 1206 E. 72nd St., Chicago, 

111. 
Raps, John F., G. B. Insp., I. C. R. R., 4041 Ellis Ave., Chicago, 111. 
Reagan, Joseph L., F. B. M., L. V. R. R., 135 Howard St., Waverly, 

■ N. Y. 
Reardon, Edward J., Dist. Ins., Loco. Boilers, I. C. C, 7112 Euclid 

Ave., Chicago, 111. 
Rearick, G. M., Gen. Boiler Insp., B. & S. R. R., 85 Germania St., 

Galeton, Pa. 
Reddy, T. J., Gen. Boiler F., C. & E. I. R. R., 908 E. Main St., 

Danville, 111. 
Redmond, A. J., B. F., Long Island R. R., 85 Forest Ave., Rockville 

Centre, L. I. 
Reese, J. G., B. I., C. M. & St. P. Ry., 320 Third St., Savannah, 111. 
Reichert, G. A., Dist. B. I., S. P. R. R., 511 S. Sichel St., Los Angeles, 

Cal. 
Reid, J. C, Oxweld Acetylene Co., 36th St. & Jasper Place, Chicago, 

111. ' 
Rice, Daniel S., F., Boiler Shop, Penn. R. R., 6926 Bennett St., 

Pittsburgh, Pa. 
Rice, F. J., Chief B. I., C. & N. W. R. R., P. O. Box 233, Dunkirk, 

N. Y. 
Riley, * George N., National Tube Co., 1917 Frick Bldg., Pittsburgh, 

Pa. 
Ritter, Edward H., Dist. B. Insp., B. & O. R. R., 392 Andover St., 

Newark O. 
Roan, George W., F. B. M., C. & N. W. Ry., 406 N. Broadway, 

Eagle Grove, la. 
Roberts, John A., Asst. Gen. F. B. M., Baldwin Loco. Wks., 52 Mel- 
rose Ave., E. Lansdowne, Del. Co., Pa. 
Robertson, G. S., G. F. B. M., Ft. W. & D. C. R. R., P. O. Box 192, 

Childress, Texas 
Robinson, George, F. B. M., Penn. R. R., 2623 N. Sixth St., Harris- 
burg, Pa. 
Robinson, G. P., American Loco. Co., 30 Church St., New York City. 
Roehrig, Louis, B. M. F., So. Pacific R. R., 548 Pershing St., Portland, 

Ore. 
Roesch, F. P., Western Mgr., Standard Stoker Co., 1549-332 So. 

Michigan Ave., Chicago, 111. 
Rogers, Daniel A., c/o C. C. M. O. Co., Fellows, Cal. 
Rogers, E. W., G. F. B. M., American Loco. Co., Schenectady, N. Y. 
Rohan, F. E., Boiler Foreman, O. W. R. & N. R. R., La Grande, Ore. 
Ruber, Leonard C, G. F. B. M., Baldwin Loco. Wks., 15 Lexington 

Ave., E. Lansdowne, Pa. 
Rushton, Horace, Asst. F. B. M., P. M. R. R., 10 Wilson Ave., St. 

Thomas, Ont. 
Russell, Robt., Boiler Insp., Grand Trunk R. R., 9 Irving St., Battle 

Creek I^ich 
Ruvane, Wm. H.*, B. F., S. P. L. A. & S. L. R. R., 107 W. 3rd St., 

Los Angeles, Cal. 
Ryan, Clement, F. B. M., U. P. R. R., 4228 Mason St., Omaha, Neb. 
Ryder, Corbet A., F. B. M., L. & N. R. R., 461 S. Lawrence St., 

Mobile, Ala. 
Sadler, T. N., F. B. M., C. & N. W. Ry., Missouri Valley, la. 
Sampson, F. C, Boiler Maker F., B. & O. R. R., Cumberland, Md. 
Schmidlin, Joseph B., B. M. F., N. Y. Central R. R. Co., 76 Lang- 

meyer Ave., Buffalo, N. Y. 
Schmidt, J. M. L., Asst. Boiler Foreman, A. T. & S. F. R. R., Box 

294, Needles, Cal. 
Schmitt, Henry M., F. B. M., N. P. Ry., Parkwater, Wash. 
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Scholl, H. J., B. M. F., N. P. R. R., 2207 6th St., N., Minneapolis, 

Minn. 
Scott, R. J., F. B. M., C. P. R. R., 335 N. Syndicate Ave., Fort 

William, Ont., Can. 
Seaburg, A., B. M. F., N. P. R. R., 303 S. H. St., Livingston, Mont. 
Seaburg, Nels, B. M. P., N. P. Ry., 106 16th St., N., Fargo, Minn. 
Sellers, Ivan F., Asst. B. F., O. S. L. Ry., Pocatello, Idaho. 
Service, H. H., Supv. Welding, A. T. & S. F. R. R.j 308 Jefferson St., 

Topeka, Kans. 
Service, John, F. B. M., C. & N. W. Ry., 1625 Ainslee St., Chicago, 

Shaffer* C. W., I. C. R. R., 4041 ElHs Ave., Chicago, 111. 

Sl^er, S. J., 1200 Allegheny St., Jersey Shore, Pa. 

Shank, W. J., Gen. Boiler Foreman, C. & N. W. R. R., 210 W. 7th 

St., Boone, Iowa. 
Shaule, A. E., B. M. F., D. M. & N. R. R., Proctor, Minn. 
Sheets, Geo. C, B. Insp., Philadelphia & Reading Ry., 1504 Centre Ave., 

Reading, Pa. 
Shepherd, C. C, Gen. Boiler Insp., Oregon Short Line, Box 14, 

Pocatello, Idaho. 
Sherbert, George M., F. B. M., Rutland R. R., 93 Plain St., Rutland, 

Vt. 
Shoemaker, William B., Supt., Hibben & Co., 7138 Constancie Ave., 

Chicago, 111. 
Shumaker, L. D., F. B. M., A. C. Line, 223 Martha St., Montgomery, 

Ala. 
Simcox, W. E., B. M. F., Southern R. R., 2219 Gadsden St., Columbia, 

S. C. 
Simons/ W. J., Boiler F., C. G. W. R. R., 128J^ E. Winnifred St., 

St. Paul, Minn. 
Snaallwood, Thos. G., Dist. Mgr., Chicago Pneu. Tool Co., Hotel 

Gibson, Cincinnati, O. 
Smith, Chas. A., Gen. F., Boiler Shop, C. Grt. W. R. R., 228 5th 

Ave., So., Oelwein, Iowa. 
Smith, D. P., F. B. M., C. B. & Q. R. R., 711 W. First St., McCook, 

Neb. 
Smith, F., Boiler Shop F., K. C. S. Ry., 1809 N. Locust St., Pitts- 
burgh, Kans. 
Smith, Fred M., F. B. M., Southern R. R., 708 S. Main St., Princeton, 

Ind. 
Smith, H. W., F. B. M., P. M. R. R., 940 S. LaFayette Ave., Grand 

Rapids, Mich. 
Smith, James P., B. M. F., C. M. & St. P. R. R., 809 3rd Ave., 

S. W., Aberdeen, S. D. 
Smith, John B., F. B. M., P. & L. E. R. R., McKees Rocks, Pa. 
Smythe, John H., Cornwell Heights, Pa. 
Songer, S. T., G. B. M. F., St. L. & S. W. Ry., 1812 S. Cherry St., 

Pine Bluff, Ark. 
•^ Sprinkel, W. R., F. B. M., A. T. & S. F. R. R., 1467 W. 48th St., 

Los Angeles, Cal. 
Stallings, W. G., Gen. B. M. F., I. C. R. R., 12 S. Evergreen Place, 

Memphis, Tenn. 
Stark, Daniel A., G. B. F., L. V. R. R., 611 S. Elmer Ave.. Sayre, Pa. 

Stauch, W. P., G. B. Insp., B. & O. R. R., 23 E. Holiday St., Newark, 

Ohio. 
Steeves, L. W., F. B. M., M. C. R. R., 76 Moore St., St. Thomas, 

Ont. 
Steinbuck, M. L., B. M. F., C. & N. W. R. R., Box 455, Chadron, 

Neb. 
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Stevens, Henry V., Gen. B. F., A. T, & S. F. R. R., 415 Rural St., 

Emporia, Kans. 
Stewart, L. M., F. B. M., Atlantic Coast Line, Waycross, Ga. 
Stigmeier, Albert F., Gen. Boiler F., B. & O. R. R., Mount Clare 

Shops, Baltimore, Md. 
Stillwell, E. E., Asst. Supt., Huastics Oil Co., Apartado 216, Tampico, 

Mexico. 
Stokes, John, F. B. M., I. C. R. R., 300 S. Jefferson St., Clinton, 111. 
Strinsky, William, B. M. F., C. M. & P. S. Lines, Tacoma, Wash; 
Sullivan, F. J., B. M. F., I. C. R. R., 197 Empire St., Freeport, 111. 
Sullivan, Joseph, F. B. M., N. Y. Central R. R. Co., 275 Hoyt St., 

Buffalo, N. Y. 
Swarmer, C. C, B. M. F., C. & N. W. R. R., 543 W. Midwest Ave., 

Casper, Wyoming. 
Sweeney, E. J., Gen. F. B. M., N. Y. C. R. R., 515 Ingraham Ave., 

Hammond, Ind. 
Talbott, T. J., F. B. M., R. F. & P. R. R., 409 Marx St., So. Rich- 
mond, Va. 
Tate, John B., F. B. M., Penn. R. R., 200 Logan Ave., Altoona, Pa, 

Thomas, Leo W., G. B. F., B. & O. R. R., 362 Garfield Ave., Newark, 

Ohio. 
Thompson, Peter, F. B. M., C. R. I. & P. R. R., 1315 Center St., 

Goodland, Kans. 
Thurston, R. A., G. B. M. F., O. W. R. & W. Co., 1609 5th St., 

Timms, Frank *D., B. M. F., D. L. & W. R. R., 140 Blaine Ave., 

Buffalo, N. Y. 
Timms, W. A., Foreman Tank & Sheet I. Dept., Am. Loco. Co., 

Richmond, Va. 
Todtz, Frederick, F. B. M., N. W. Ry., 310 Omaha Ave., Norfolk, 

Neb. 
Tottenhoff, Theodore, F. B. M., U. P. R. R., 903 E. 4th St., N. 

Platte, Neb. 
Tracey, Bernard C, Power & Mining Eng. Dept., General Electric Co., 

Schenectadv N. Y. 
Tracy, U. R., F. B. M., C. R. I. & P. Ry., 1508 Wells St., Little 

Rock, Ark. 
Trossello, John A., Asst. B. M. F., A. T. & S. F. Ry., 431 W. Santa 

Fe Ave., Albuquerque, N. M. 
Troutman, G. A., F. B. M., H. & B. T. R. R., Saxton, Pa. 

Troy, John, F. B. M., Pere Marquette Sys., 919 N. 6th Ave., Saginaw, 

Mich. 
Tucker, William, F. B. M., I. C. R. R., 127 S. Magnolia St., McComb, 

JV^iss. 
Tulin, Tad P., Asst. F. B. M., Erie R. R., North Side Shops, Jersey 

City, N. J. 
Turner, John J., F. B.'M., B. & O. C. T., 4228 Baring Ave., E. 

Chicago, Ind. 
Turner, Thomas, Jr., B. M. F.^ P. C. C. & St. L. R. R., 1800 Wright 

St., Logansport, Ind. 
Umlawf, E. C, Gen. F. B. M., Erie R. R., 50 Church St., New York 

City. 
Urban, William, Gen. B. M. F., A. T. & S. F. R. R., 315 S. W. 4th 

St., Newton, Kans. 
Usherwood, George B., Supv. Boilers, N. Y. Central R. R., 119 Wood 

Ave., Syracuse, N. Y. 
Usherwood, T. W., Dist. B. Insp., N. Y. C. R. R., 108 Corning Ave., 

Syracuse, N. Y. 
Vaughn, John Jr., Asst. B. F., O. S. L. Ry., Pocatello, Idaho. 
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Voss, Otto C, Supt. Boiler Shop, Allis- Chalmers Mfg. Co., 218 24th 

St., Milwaukee, Wis. 
WagstaflF, George, American Arch Co., 17 E. 42nd St., New York City. 
Walker, Chas. H., F. B. M., West Shore, 4639 Hudson Blvd., No. 

Bergen N. J. 
Walla, Frank, F. B. M., C. St. P. & O. Ry., 1405 Prairie St., Sioux 

City, la. 
Wandberg, H. J., Trav. B. I., C. M. & St. P. R. R., 3221 Sycamore 

St., Milwaukee, Wis. 
Ward, Chas., Boiler F., N. Y. C. & St. L. R. R., Conneaut, O. 
Warner, Victor, F. B. M., N. Y. C. & St. L. R. R., 9226 Clyde Ave., 

Chicago, 111. 
Washburn, Leon E., F. B. M., Erie R. R., 215 Willow Ave., Susque- 
hanna, Pa. 
Weldin, Harry F., F. B. M., Penn. R. R., 3026 N. 15th St., Phila- 
delphia, Pa. 
Welk, John L., Gen. B. Insp., Wabash R. R., 944 E. Eldorado St., 

Decatur, 111. 
West, Harry V., Gen. B. M. F., El Paso & S. W. R. R., 2511 Blvd., 

El Paso, Texas. 
Westover, Stephen E., Supt., Boiler Constr., Willamette Iron & S. Co., 

Portland, Ore. 
Whalen, Benj. F., F. B. M., C. & I. W. R. R., 346 N. Holmes Ave., 

Indianapolis, Ind. 
Whalen, Chas. P., F. B. M., N. Y. C. R. R., 535 Seymour St., Syra- 
cuse, N. Y. 
Wharton, M. I., F., Boiler Shop, Penn. R. R., 138 9th St., Renovo, Pa. 
Whitfield, William, F. B. M., Penn. System, 9508 So. Peoria St., 

Chicago, 111. 
Whitman, C. L., F. B. M., C. & N. W. R. R., 1065H 36th St., 

Ivlilwaukee ^ATis. 
Wick, John, B.' M. F., N. P. R. R., 6003 P. S. Ave., South Tacoma, 

Wash. 
Wigand, P. P., M. B. M., C. C. & O. R. R., Erwin, Tenn. 
Williams, J. M., F. B. M., Southern Ry., 1314 Selma Ave., Selma, Ala. 
Williams, R. M., Dist. Insp., I. C. C, Dist. 19, 323 Franklin St., 

Rocky Mount, N. C. 
Williams, William J., A. F. B. M., Erie R. R., 289 North St., Mead- 

ville. Pa. 
Wilson, Frank E., F. B. M., F. E. C. Ry., St. Augustine, Fla. 
Wilson, J. T., B. I., C. M. & St. P. R. R., 607j| Main St., Miles 

City, Mont. 
Winnett, E. R., Gen. L. Insp., L. A. & S. L. R. R., 4117 N. Griffin 

Ave., Los Angeles, Cal. 
Wintersteen, John, M. M., Cornwall R. R. Co., 1138 Lehman St., 

Lebanon, Pa. 
Witting, F. N., F. B. M., D. S. S. & A:, 1123 N. Third St., Marquette, 

Mich. 
Wolfe, Willard E., Foreman, C. R. I. & P. R. R., Valley Junction, la. 
Wood, H. N., F. B. M., T. & O. C. R. R., 219 E. Franklin St., 

Kenton, Ohio. 
Wooldridge, E. D., Gen. B. F., I. N & G. N. Ry., 406 May St., 

^Jjalpe+iTig Texas 

Wortman, w! C, F. B. M., B. & O. R. R., Richardson Park P. O., 

Wilmington, Del. 
Wratten, Henry L., Pres., Racine Boiler & Tank Co., Racine, Wis. 
Yochem, Frank, B. M. F., M. P. R. R., 15 N. Holbrook St., Ft. 

Scott, Kans. 
Young, C. F., B. I., L. S. & M. S. R. R., 920 Willard St., Elkhart, 

Ind. 
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Young, D. G., F. B. M., Southern Ry., 14 Gushing St., Gradock, 

Portsmouth, Va. 
Young, E. W., Gen. Boiler Insp., G. M. & St. P. R. R., 81 Galedonia 

Place, Dubuque, Iowa. 
Young, George L., F. B. M., P. & R. Ry., 422 Robeson St., Reading, ^ 

Pa. Pf ' 

Young,' Reynold G., F. B. M., G. & N. W. R. R., 323 3rd St., Baraboo, fJL* 

Wis. ^ 

Zahnley, Wm. W., Insp. & F., A. T. & S. F. R. R., Gallup, N. M. 

Zeigenbein, Emil, G. F. B. M., M. G. R. R., 119 Gilbert St., Jackson, 

Mich. 
Zietz, Gharles, F. B. M., D. & R. G. R. R., 1018 S. Gorona St., 

Denver, Colo. 
Zietz, Wm. D., G. F. B. M., So. Pacific Co., 1270 Oak Grove Ave., 

Los Angeles, Gal. 
Zitterman, Paul G., F. B. M., A. T. & S. F. R. R., Round House, 

San Bernardino, Gal. 
Zureick, John R., Gen. B. F., B. & O. R. R., 57 Prosser Ave. Sta. P, 

Cincinnati, Ohio. 

ASSOCIATE 
Adams, A, E., United States Inspector, 2216 Park St., Columbia, 

S. G. 
Aiken, G. H., Special Field Representative, Falls-Hollow Staybolt Co., 

740 E. 126th St., Cleveland, O. 
Alfonte, R. B., Oxweld R. R. Service Co., 2611 E. 10th St., Indianapolis, 

Ind. 
Brown, John B., Dist. Insp., Loco. Boilers, I. C. C, 409 P. O. Bldg., 

Spokane, Wash. 
Callahan, J. L., G. B. I., Bird-Archer Co., 1105 Peoples Gas Bldg., 

Chicago, 111. 
Champion, D. J., V. P. & G. M., The Champion Rivet Co., Cleve- 
land, O. 
Cook, E. C, Mgr. Editor, Railway Journal^ 637 Webster Bldg., 

Chicago, 111. 
Corliss, William J., Loco. Boiler Insp., P. S. Commission, 56 Lincoln 

Ave., Dunkirk, N. Y. 
Duntley, G. A., 4753 Grand Boulevard, Chicago, 111. 
Groom, Frank C., Dist. Insp., I. C. C., P. O. Bldg., 3rd FL, Room 5, 

Syracuse, N. Y. 
Hogan, William A., Supv. Welding, Oxweld R. R. Service Co., 3640 

Jasper Place, Chicago, 111. 
Housley, J. P., Secy., Housley Flue Con. Corp., 1642 W. 47th St., 

Los Angeles, Gal. 
Kilcoyne, Thomas F., Trav. Eng., American Arch Co., 4344 Floral 

Ave., Norwood, Cincinnati, O. 
Mahar, Thos., Trav. Eng., American Arch Co., 12 Spring St., White 

Plains, N. Y. 
Minehan, James H., Engine House Foreman, D. L. & W. R. R., 

132 Mifflin Ave., Scranton, Pa. 
Oliver, Thomas R., Gen. F., Detroit & Mackinac Ry., Box 73, E. 

Tawas, Mich. 
Peabody, R. T., Sales Asst., R. R. Dept., Air Reduction Sales Co., 

120 Broadway, New York City. 
Renno, Paul C., Rep., Niles-Bement-Pond Co., HI Broadway, New 

York City. 
Seley, C. A., Pres., Am. Flexible Bolt Co., 804 Union Bank Bldg., 

Pittsburgh, Pa. 
S ward, Edw. G., Insp. Loco. Boilers, I. C. C, 707 Grt. N. Bldg., 

Chicago, 111. 
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Stuebing, A. F., Mech. Dept. Editor, Railway Age, 2201 Woolworth 
Bldg., New York City. 

Tate, M. K., Mgr. Service, Lima Loco. Wks., Lima, O. 

Wesson, Jas. A., Asst. F., P. M. R. R., 805 N. .Third Ave., Saginaw, 
Mich. 

Wilson, Charles, Supt., S. & B. Dept., Link Belt Co., 39th & Stewart 
Ave., Chicago, 111. 

Wilson, Rex C, Ch. Draftsman, Coatesville Boiler Wks., 102 Wood- 
lawn Ave., Coatesville, Pa. 

Wood, William H., Media, Pa. 
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